REPAIR MANUAL SUPPLEMENT 


Aug., 1991 


FOREWORD | 


This supplement has been prepared to provide information 
covering general service repairs for the 3S-GTE engine mounted 
on the TOYOTA CELICA 4WD. 


Applicable model: ST185 series 


For basic engine service repair, refer to the following repair manu- 
al. This manual should be used with the supplement as a set. 


Manual Name Pub. No. 


35-GE, 3S-GTE, 5S-FE Engine Repair RM164E 
Manual | 


All informations in this manual is based on the latest product 
information at the time of publication. However, specifications 
and procedures are subject to change without notice. 
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HOW TO USE THIS MANUAL 


To assist you in finding your way through the manual, the 
Section Title and major heading are given at the top of every 
page. | 


An INDEX is provided on the first page of each section to 
guide you to the item to be repaired. 


e At the beginning of each section, PRECAUTIONS are given 
that pertain to a// repair operations contained in that section. 
Read these precautions before starting any repair task. 


TROUBLESHOOTING tables are included for each system to 
help you diagnose the problem and find the cause. The repair 
for each possible cause is referenced in the remedy column to 
quickly lead you to the solution. 


REPAIR PROCEDURES 

Most repair operations begin with an overview illustration. It 
identifies the components and shows how the parts fit togeth- 
er. 


Example: 
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Mlustration: 
What to do and where 


The procedures are presented in a step-by-step format: 
® The illustration shows what to do and where to do it. 
® The task heading tells what to do. 


® The detailed text tells how to perform the task and gives 
other information such as specifications and warnings. 


Example: 
Task heading: what to do 


3. DISCONNECT CONNECTING ROD FROM PISTON 
(a) Using SST, press out the pin from the piston. 


SST 09221-25024 (09221-00020, 09221-00030, 
09221-00181, 09221-00190, 09221-00200) 


Set part No. Component part No. 


Detailed text: how to do the task 


Using a thickness gauge, measure the clearance between 
the piston ring and the ring land. 


Standard ting groove clearance: 0.03 — 0.07 mm 
(0.0012 — 0.0028 in.) 


Specification 


This format provides the experienced technician with a FAST 
TRACK to the information needed. The upper case task head- 
ing can be read at a glance when necessary, and the text be- 
low it provides detailed information. Important specifications 
and warnings always stand out in bold type. 


REFERENCES 


References have been kept to a minimum. However, when 
they are required you are given the page to refer to. 


SPECIFICATIONS 


Specifications are presented in bold type throughout the text 
where needed. You never have to leave the procedure to look 
up your specifications. They are also found in Appendix A, for 
quick reference. 


CAUTIONS, NOTICES, HINTS: 


® CAUTIONS are presented in bold type, and indicate there is 
a possibility of injury to you or other people. 

® NOTICES are also presented in bold type, and indicate the 
possibility of damage to the components being repaired. 

® HINTS are separated from the text but do not appear in 


bold. They provide additional information to help you effi- 
ciently perfrom the repair. 


IN-4 


INTRODUCTION — Identification Information, General Repair Instructions 


P03661 


(Ps 
* 


oe 


rs 


IDENTIFICATION INFORMATION 
ENGINE SERIAL NUMBER 


The engine serial number is stamped on the engine block as 
shown. 


GENERAL REPAIR INSTRUCTIONS 


1. 


Use fender seat and floor covers to keep the vehicle clean 
and prevent damage. 


During disassembly, keep parts in the appropriate order 
to facilitate reassembly. 


Observe the following: 


(a) Before performing electrical work, disconnect the 
negative cable from the battery terminal. 


{b) If it is necessary to disconnect the battery for in- 
spection or repair, always disconnect the cable from 
the negative (~-) terminal which is grounded to the 
vehicle body. 


(c) To prevent damage to the battery terminal post, 
loosen the terminal nut and raise the cable straight 
up without twisting or prying it. 

(d) Clean the battery terminal posts and cable terminals 
with a shop rag. Do not scrape them with a file or 
other abrasive object. 


(e) Install the cable terminal to the battery post with the 
nut loose, and tighten the nut after installation. Do 
not use a hammer to tap the terminal onto the post. 

(f} Be sure the cover for the positive (+) terminal is 
properly in place. 


Check hose and wiring connectors to make sure that they 
are secure and correct. 


Non-reusable parts 
(a) Always replace cotter pins, gaskets, O-rings and oil 
seals etc. with new ones. 


(b) Non-reusable parts are indicated in the component 
illustrations by the “@"’ symbol. 
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Seal Lock Adhesive 
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6. 


10. 


Precoated parts 


Precoated parts are bolts and nuts, etc. that are coated 
with a seal lock adhesive at the factory. 


{a} If a precoated part is retightened, loosened or 
caused to move in any way, it must be recoated 
with the specified adhesive. 


(b}) Recoating of precoated parts 


(1) Clean off the old adhesive from the bolt, nut or 
threads. 


(2) Dry with compressed air. 


(3) Apply the specified seal lock adhesive to the 
bolt or nut threads. 


(c) Precoated parts are indicated in the component illus- 
trations by the ““*’’ symbol. 


When necessary, use a sealer on gaskets to prevent 
leaks. 7 


Carefully observe all specifications for bolt tightening 
torques. Always use a torque wrench. 


Use of special service tools (SST) and special service ma- 
terials (SSM) may be required, depending on the nature 
of the repair. Be sure to use SST and SSM where speci- 
fied and follow the proper work procedure. A list of SST 
and SSM can be found at the back of this manual. 


When replacing fuses, be sure the new fuse has the cor- 
rect amperage rating. DO NOT exceed the rating or use 
one with a lower rating. 


lustration 


Symbol Part Name Abbreviation 
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Example 


VTV for EGR, 
Oyange side 


NTV 4 EGR 


11. Care must be taken when jacking up and supporting the 
vehicle. Be sure to lift and support the vehicle at the 
proper locations. 


(a) {f the vehicle is to be jacked up only at the front or 
rear end, be sure to chock the wheels at the oppo- 
site end in order to ensure safety. 


(b) After the vehicle is jacked up, be sure to support it 
on stands. It is extremely dangerous to do any work 
on a vehicle raised on a jack alone, even for a small 
job that can be finished quickly. 


12. Observe the following precautions to avoid damage to 
the parts: 


(a) Do not open the cover or case of the ECU unless ab- 
solutely necessary. (If the IC terminals are touched, 
the IC may be destroyed by static electricity.) 


(bo) To disconnect vacuum hoses, pull on the end, not 
the middle of the hose. 


{c) To pull apart electrical connectors, pull on the con- 
nector itself, not the wires. 


(d) Be careful not to drop electrical components, such 
as sensors or relays. If they are dropped on a hard 
floor, they should be replaced and not reused. 


{e) When steam cleaning an engine, protect the dis- 
tributor, coil and air filter from water. 


(f} Never use an impact wrench to remove or install 
temperature switches or temperature sensors. 


(g) When checking continuity at the wire connector, in- 
sert the tester probe carefully to prevent terminals 
from bending. 


(h} When using a vacuum gauge, never force the hose 
onto a connector that is too large. Use a step-down 
adapter instead. Once the hose has been stretched, 
it may leak. 


13. Tag hoses before disconnecting them: 


(a) When disconnecting vacuum hoses, use tags to 
identify how they should be recennected. 


(b) After completing a job, double check that the vac- 
uum hoses are properly connected. A label under 
the hood shows the proper layout. 
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PRECAUTIONS FOR VEHICLES 
EQUIPPED WITH A CATALYTIC 
CONVERTER 


CAUTION: If large amounts of unburned gasoline flow into 
the converter, it may overheat and create a fire hazard. To pre- 
vent this, observe the following precautions and explain them 
to your customer. 


1, 
2. 


Use only unleaded gasoline. 
Avoid prolonged idling. 


Avoid running the engine at idle speed for more than 20 
minutes. 


Avoid spark jump test. 


(a) Perform spark jump test only when absolutely nec- 
essary. Perform this test as rapidly as possible. 


(b) While testing, never race the engine. 
Avoid prolonged engine compression measurement. 


Engine compression tests must be made as rapidly as 
possible. 


Do not run engine when fuei tank is nearly empty. 


This may cause the engine to misfire and create an extra 
load on the converter. 

Avoid coasting with ignition turned off and prolonged 
braking. 

Do not dispose of used catalyst along with parts contam- 
inated with gasoline or oil. 
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ABBREVIATIONS USED IN THIS MANUAL 


AIC Air Conditioner 

APPROX. Approximately 

AS Air Suction 

AIT Automatic Transmission 

BTDC Before Top Dead Center 

BVSV Bimetal Vacuum Switching Valve 
DP Dash Pot 

ECU Electronic Control Unit 

EFI Electronic Fuel injection 

EGR Exhaust Gas Recirculation 

ESA Electronic Spark Advance 

FIPG Formed in Place Gasket 

H-Fuse High Current Fuse 

IG Ignition 

LH Left-Hand 

MP Multipurpose 

M/T Manual Transmission 

PCV Positive Crankcase Ventilation 
RH Right-Hand 

SSM Special Service Materials 

Sst Special Service Tools 

STD Standard 

Sw Switch 

TCCS Toyota Computer Controlled System 
U/S Undersize 

VSV Vacuum Switching Valve 

VTV Vacuum Transmitting Vaive 
4WD Four Wheel Drive Vehicles (4 x 4) 
w/ With 


w/o Without 
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DESCRIPTION 


The 3S-GTE engine is an in-line, 4-cylinder, 2.0 liter DOHC 16-valve engine. 


(Air Cooling Type) 


ENGINE MECHANICAL — Description 
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(Water Cooling Type) 
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The 3S-GTE engine is an in-line, 4 cylinder engine with the cylinders numbered 1 — 2 ~ 3 — 4 from the 
front. The crankshaft is supported by 5 bearings inside the crankcase. These bearings are mad of alumi- 
num alloy. 


The crankshaft is integrated with 8 weights for balance. Oil holes are placed in the center of the crank- 
shaft to supply oil to the connecting rods, bearing, pistons and other components. 


The ignition order is 1 —- 3. ~- 4 — 2. The cylinder head is made of aluminum alloy, with a cross flow type 
intake and exhaust layout and with pent-roof type combustion chambers. The spark plugs are located in the 
center of the combustion chambers. 


The intake manifold has 8 independent long ports and utilizes the inertial supercharging effect to improve 
engine torque at low and medium speeds. 


Both the intake camshaft and the exhaust camshaft are driven by a single timing belt. The cam journal is 
supported at 5 places between the vaive lifters of each cylinder and on the front end of the cylinder head. 
Lubrication of the cam journals and cam is accomplished by oil supplied through the oiler port in the center 
of the camshaft. 


Adjustment of the valve clearance is done by means of an outer shim type system, in which valve ad- 
justing shims are located above the valve lifters. This permits replacement of thé shims without removal of 
the camshafts. 


Pistons are made of high temperature-resistant aluminum alloy, and a depression is built into the piston 
head to prevent interference with the valves. 


Piston pins are the full-floating type, with the pins fastened to the neither the piston boss nor connecting 
rods. Instead, snap rings are fitted on both ends of the pins, preventing the pins from falling out. 


The No.1 compression ring is made of steel and the No.2 compression ring is made of cast iron. The oil 
ring is made of a combination of steel and stainless steel. The outer diameter of each piston ring is slightly 
larger than the diameter of the piston and the flexibility of the rings allows them to hug the cylinder wails 
when they are mounted on the piston. Compression rings No.1 and No.2 work to prevent gas leakage from 
the cylinder and an oil ring works to clear oil,off the cylinder walls to prevent it from entering the combus- 
tion chambers. 


The cylinder block is made of cast iron. It has 4 cylinders which are approximately twice the length of the 
piston stroke. The top of the cylinders are closed off by the cylinder head and the lower end of the cylinders 
becomes the crankcase, in which the crankshaft is installed. In addition, the cylinder block contains a water 
jacket, through which coolant is pumped to cool the cylinders. 


The oil pan is bolted onto the bottom of the cylinder block. The oil pan is an oil reservoir made of pressed 
steel sheet. A dividing plate is included inside the oil pan to keep sufficient off in the bottorn of the pan even 
when the vehicle is tilted. This dividing plate also prevents the oil from making waves when the vehicle is 
stopped suddenly and thus shifting the oil away from the oil pump suction pipe. 
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ENGINE TUNE-UP 
INSPECTION OF ENGINE COOLANT 
1, INSPECT ENGINE COOLANT LEVEL AT RESERVOIR 


TANK 

The coolant level should be between the “LOW” and 
“FULL” lines. 

If low, check for leaks and add coolant up to the ‘FULL’ 
line. 


2. INSPECT ENGINE COOLANT QUALITY 


There should be any excessive deposits of rust or scales 
around the radiator cap or reservoir tank filler hole, and 
the coolant should be from oil. 


If excessively dirty, clean the coolant passages and re- 
place the coolant. 


INSPECTION OF ENGINE OIL 


1. CHECK ENGINE Of QUALITY 


Check the oil for deterioration, entry of water, discoloring 
or thinning. 


lf the quality is poor, replace the oil. 
Oil grade: API grade SG or better 


If it is impossible to get SG or better you may use SF 
grade. 


Recommended viscosity is as shown. 


2. CHECK ENGINE OIL LEVEL 
(a) Remove the oil dipstick. 


(b) The oil level should be between the ‘’L’” and ‘’F’”’ 
marks on the dipstick. 


ff low, check for the leakage and add oil up to '’F’’ mark. 


(c) Reinstall the oil dipstick. 

NOTICE: 

« When inserting the oil dipstick, insert the curved tip of 
the dipstick facing the same direction as the curve of 
the guide. 

® If the dipstick gets caught while it, do not force it in. 
Reconfirm the direction of the dipstick, 
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INSPECTION OF BATTERY 


4. 


INSPECT BATTERY SPECIFIC GRAVITY AND ELECTRO- 
LYTE LEVEL 


(a) Check the specific gravity of each cell. 


Standard specific gravity: 
When fully charged at 20°C (68°F) 
1.25 — 1.27 for S5D23L type 
1.27 — 1.29 for 80D26L type 


lf gravity is less than specified, charge the battery. 

(b) Check the electrolyte quantity of each cell. 

If insufficient, refill with distilled (or purified) water. 
HINT: Check the indicator as shown in the illustration. 


CHECK BATTERY TERMINALS, FUSIBLE LINKS AND 
FUSES 


(a) Check that the battery terminals are not loose or 
corroded. 


(b) Check the fusible links and fuses for continuity. 


INSPECTION AND CLEANING OF AIR FILTER 


1 
2. 


REMOVE AIR FILTER 


INSPECT AIR FILTER 


{a} Visually check that the air filter is not excessively 
damaged or oily. 

(b} Clean the air filter with compressed air. 

First biow from the inside thoroughly, then blow off the 

outside of the air filter. 


REINSTALL AIR FILTER 
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INSPECTION OF HIGH-TENSION CORDS 

1. DISCONNECT HIGH-TENSION CORDS FROM SPARK 
PLUGS : 
Disconnect the high-tension cords at rubber boot. Do not 
puil on the cords. 


NOTICE: Pulling on or bending the cords may damage 
the conductor inside. 


2. REMOVE DISTRIBUTOR CAP WITHOUT DISCONNECT- 
ING HIGH-TENSION CORDS 


3. INSPECT HIGH-TENSION CORD RESISTANCE 


Using an ohmmeter, measure the resistance without dis- 
connecting the distributor cap. 


Maximum resistance: 25 kQ per cord 
\f the resistance is greater than maximum, check the ter- 


minals. If necessary, replace the high-tension cord and/or 
distributor cap. 


4, REINSTALL DISTRIBUTOR CAP 


5. RECONNECT HIGH-TENSION CORDS TO SPARK PLUGS 


INSPECTION OF ALTERNATOR DRIVE BELT 


INSPECT ALTERNATOR DRIVE BELT 


(a) Visually check the drive belt for excessive wear, 
frayed cords etc. 


if necessary, replace the drive belt. 


HINT: Cracks on rib side of a drive belt are considered 
acceptable. {f the drive belt has chunks missing from the 
tibs, it should be replaced. 


(b) Check the drive belt deflection by pressing on the 
drive belt at the points indicated in the figure with 
98 N (10 kgf, 22.0 Ibf) of pressure. 


Drive belt deflection: 


wi AIC New belt 9— 11mm 
(0.35 — 0.43 in.) 
Used belt 13 — 16 mm 
{0.61 — 0.63 in.) 
wio A/G New belt 11 — 14mm 
(0.43 — 0.55 in.) 
Used belt 12 — 18mm 
(0.47 — 0.71 in.) 


lf the belt deflection is not as specified, adjust it. 
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(Reference) 
Using SST, measure the drive belt tension. 


SST 09216-00020 (A) 
09216-00030 (B) 


Drive belt tension: 
wi A/G New belt 70 — 80 kgf 
Used belt 30 — 45 kgf 
wlio AIC New belt 47 — 72 kgf 
Used belt 36 — 62 kof 


if the beit tension is not as specified, adjust it. 
HINT: 


° “New beit’’ refers to a belt which has been used 5 
minutes or less on a running engine. ° 


® “Used belt’’ refers to a belt which has been used on a 
running engine for 5 minutes or more. 


After installing a belt, check that it fits properly in the 
ribbed grooves. 


e 


® Check by hand to confirm that the belt has not slipped 
out of the groove on the bottom of the pulley. 


After installing a new belt, run the engine for about 5 
minutes and recheck the belt tension. 


INSPECTION AND ADJUSTMENT OF VALVE 
CLEARANCE 


HINT: inspect and adjust the valve clearance when en- 
gine is cold. 


1. REMOVE INTERCOOLER 
(See steps 5,6 on pages TC-12,13) 


2. DISCONNECT HIGH-TENSION CORDS FROM SPARK 
PLUGS 


Disconnect the high-tension cords at rubber boot. Do not 
pull on the cords. 


NOTICE: Pulling on or bending the cords may damage 
the conductor inside. 
3. REMOVE EGR VACUUM MODULATOR AND VSV 
(a) Disconnect the EGR VSV connector. 
{b} Disconnect the following vacuum hoses: 
(1) Vacuum hose from EGR valve 
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(c) Remove the bolt, vacuum modulator and VSV as- 
sembly. 


PO3679 


4. REMOVE EGR VALVE AND PIPE 
(a) Disconnect the vacuum hose from the EGR valve. 
tb) Remove the four bolts, the EGR valve, pipe assem- 
bly and two gaskets. 


5. REMOVE THROTTLE BODY 
(See page FI-35) 


03678 


6. REMOVE CYLINDER HEAD COVER 


Remove the ten screws, seal washers, head cover and 
two gaskets. 


7. SET NO.1 CYLINDER TO TDC/COMPRESSION 
(a) Turn the crankshaft pulley and align its groove with 
timing mark ‘’0’' of the No.1 timing belt cover. 
(b) Check that the valve lifters on the No.1 cylinder are 
loose and valve lifters on No.4 are tight. 


If not, turn the crankshaft one revolution (360°) and 
align the mark as above. 


J 
03651 2 es 
, 2 2 8. INSPECT VALVE CLEARANCE 
Lt (a) Check only those valves indicated. 
| ® Using a feeler gauge, measure the clearance be- 


tween the valve lifter and camshaft. 


e Record the specicifications of the valve clearance 
measurements. They will be used later to deter- 
mine the required replacement adjusting shim. 


Vaive clearance (Cold): 
intake 0.15 — 0.25 mm (0.006 — 0.010 in.) 
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SST (B) 
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SST (A) 
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(b} Turn the crankshaft one revolution (360°) and align 
the mark as above. (See procedure step 3) 


(c} Check only the valves indicated as shown. 
Measure the valve clearance. (See procedure step 
(a)}} : 


ADJUST VALVE CLEARANCE 
(a) Remove the adjusting shim. 


e Turn the crankshaft to position the cam lobe of 
the camshaft on the adjusting valve upward. 


e Using SST {A}, press down the valve lifter and 
place SST (B) between the camshaft and valve 
lifter. Remove SST (A). 
SST 09248-55020 (09248-0501 1(A), 09248-05021 (B)) 
HINT: Before pressing down the vaive lifter, position its 
notch toward the spark plug side. 
® Remove the adjusting shim with small screw- 
driver and magnetic finger. 


(b} Determine the replacement adjusting shim size by 
following the Formula or Charts: 
* Using a micrometer, measure the thickness of the 
removal shim. 


® Calculate the thickness of a new shim so that the 
valve clearance comes within the specified value. 


eer Thickness of used shim 
Aowwese Measured valve clearance 
Noe Thickness of new shim 


Intake N = T+ (A — 0.20 mm (0.008 in.) 
Exhaust N = T + (A — 0.33 mm (0.013 in.) 
® Select a new shim with a thickness as close as 
possible to the calculated vaive. 
HINT: Shims are available in twenty-seven sizes of 0.05 
mm (0.0020 in.}, from 2.00 mm (0.0787 in.) to 3.30 mm 
(0.1299 in.), 
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(c) Install a new adjusting shim. 
® Place a new adjusting shim on the valve lifter. 


@ Using SST (A), press down the valve lifter and re- 
move SST (B). 


SST 09248-55020 (09248-0501 1(A}, 09248-05021(B}) 
(d) Recheck the valve ciearance. 
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Adjusting Shim Selection Chart (Intake) 
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C301 — 0.920 0.0119 — 0.0126) sik TEVAP eT 2y STs [a ya [5 [sf G) [7] 7 |e [a] 979 [iolioli ifr iirairajeafral ral val ioiialrelra| iat zit7 
0.321 — 0.40 (0.0126 — 0.0144) Wry] 273s ra [4 else 6] 717 [8/819 [ 9 joo i ajiziralaliatialiel isl ialieliiniaity 
Gadi — 0.360 0.0134 — 0.014) THT 2 eS ra aya (eof eo 77 iar eas honor pasiaralra sheers ity 
0.361 — 0.380 (0.0142 — 0.0150) TTT 2 [2/3] s [ala fe [sof el 7] 7 fel ey ata lroyiopaayrayraytararrahyalray vay ial i6) elt? ty] 19] 
0.381 — 0.400 (0.0760 — 0.0157) TPT TTT yaya TSS Pa Taye Ys [ee] 77 e| @] oy oxo noes tali al fiat valis vevol tol 71707 
0.407 — 0.420 10.0158 — 0.0168) Tiel [af slay as [ole le 17] 7181 ets] 9 otayi yay] i2)t 31319144) talra|ealtelteliz|t7l17 % 
0.421 — 0.440 (0.0166 — 0.0173) TUT 2 isla a asf ele lel7 71a] ear oie alr it i) aria ra[iaiialianisiralale tality] 
0.441 — 0.460 (0.0174 — 0.0181) Tea 7a Ts ]4ya [bye e lel 7 [7 [ale ola volo i iji2ii2|tajasiiaiialiaiieiieleliviiz|i7it7 
C467 — 0.480 (C.OTaT — 0.0789) Te 2 ysysyalaysrsl ele 7i7 (8/8) oo vara iirili2iizit3ia[tajsalia e616 17 t7i7 
(.4eT — 0500 (0.0789 — 0.0187) TTT Tera TS ys] a Tare Teel 617 [7 (8/8! 8] 9 1tojsor yt api 12frafisiaairalrstraiielieli7| i717 
0.501 — 0.520 (0.0197 — 0.0205) Tt a2] a [ayaa [sl oye) 6/7 [78 [elas [olrops eafiz|iajrapial tal val volvo valvol 71717 
0527 — 0.540 10.0205 ~ 0.0213) TTT erat rs[aya |e] S| a] ei 7 718] es (900) foi] a 2|ta|eairalial sales aja telr ait 71717 
541 — 0.660 10.0213 - 0.0920) “CUTE 22a aaa a sl elel 7] 71a) ala fa lialioli iit ajiajraliajral isl tatioseli siz ali7 
O.e6t — 0.580 (0.0721 — 0.0226) TTP Ta [as fs ia [ates] els] 7] 7181 ofa) roll |aai ali ajia}talialia|i5| tariol tara ali 
C561 — 0.600 (0.0529 ~- 0.0236) TTT ASP 2/33 [4 [aS To] 6161 7] 7] 818191 9 [rolio|raltijia|i seal ajvalial tal 5] teltelt a1t71t 7 
0.601 — 0.620 (0.0237 — 0.0244) THTeTars sala tals le] err) 7fal a! 91S lial solra) ral tara|iales|ialraltel isl ieltel nal at7 
O.62T = 0.640 10.0244 — 0.0252) TT T]1]1] 2] 2137314] 4 (5/516 16/71 7/8/89] 9 ola ifiil ta] 2 iafialialtaliayishieleliriiai ary 
[0.641 — 0.660 (0.0252 —U.o2e0) [T] 111/27 2/9] 3[4] 4151516161717 [8] 819) 9 lto}iorr i] i]r2)ta| alta) tal ralva|nal telie/ 711717117 
0.661 — 0.680 0.0280 — 0.0068) [1] 1/1 (27 sralal ais is lelel 7/7 8] 8) 8) 9 ora taiaiaia ral tsiioheliepi ty 
get —C TOU O.0aes —B.027e TTT ea Saya es eel 71718 8g] aa ert ifiatasslisiara Tai siéltelia i717 
CTT = 0720 0776 — 0.0283) | T]2 2 [Saal al sls) 8 16,7 (7188/9) ao to Ti talratalta|ral altel isltelreliaitait7 
0.727 = 0-740 (0.0284 — 0.0291) [2/2] 3 [3] 4 [41 5]5/6, 61717 [618] 9] sl tojroratifiaiialialialia|idligjia elena 
0.744 — 0.760 (0.0202 — 0.0399) ]2[3[3(4 [415] 81 6/6] 7/7 ]8[8] 9) 9 lipo arataiiziaiig| ial raltalig|taptali ati a|i7 
C761 — 0.780 0.0300 — 0.030) [213s [ala] S18 l 61817) 7 1818 ]s) 9 oolry tata ia tayraliaiialis sleet 7t7 
C78T— 0.800 10.0307 — 0.0316) "[3[F 4 la[s [e166] 7/7 [ole (o | a frololtiriaiaiialialalialis Hil 
0.801 — 0.820 (0.0915 — 0.0320 /3/4 {a(S [S181 8I 7) 7[a [elo fo [roll yr rai giaiis|ialialialto fri 
0.821 — 0.840 (0.0323 — 0.0331) [41475 [STS [6717 8/8 (S/o alot tifiaita ialiaiialialioliglia 
[ €.841 — 0,860 (0.0331 — 41a 1S) 616) 717/81 8/8] 9 ool tii /ralrairati gi talialrsliplteli 
861 — 0.060 10.03 afs [6] 6/8] 7/7[ a] 8/9] 9 [rololii[eiltapiahiahys valialis| ia e)i6 
C881 — 0.900 10.0347 0.0954)" |5 (51616171 7/8189] 9 [roar al ititajt2|iait aia! talialilieliolt7 
0.907 — 0.920 10.0965 — 0.036 [5 S161 7 17a) Bla) g olor iaitatrayia|r4|raliele)ielel tai 
C921 = 0.940 0.0563 ~ 0.0370) [6 [617] 718181 919 {rool ai jiatiajesiiajialia|islielieliel aia 
0.947 — 0.960 10.0370 — 0.0978) [61717] 8) 8] 8) F[1olsolt ar afa[talialtsira|talislislielteli 7fi7|tali7 
0.861 — 0,080 (0.0378 — 0.0386) [617] 7/8] 8] 9) G|roliolt it afiali a) aia) r4|t4| tals elielt ai at? 
COST — 1.008 (0.0385 — D.esaay [7171818] 9) S| Tapiala ayn a eat aiia| tate | ta] tal ioyeltelt iz 7 
{O01 — 1,02010.0390— 0.0402 [7 (8 ]8 | OTT ia[tol rity a|raii afi alta] ialialTaislialiel iat a|i7 
{O21 = 1.040 0402 —G. 040) [B18 [919 iol rOlTTifarafr sista) aleslis[iel ial ait yi 
1.060 (0.0410 — 0.0417) [81919 ltft01 1/17 Tai 1a) ta|ia}ialialielis|telielt dizi 7i7 
4.080 10.0418 25) 18/99 0/0/4111 4]s2]t2itatiaival rat asl ai 6/1619 714717 
1.081 — 1-700 10.0426 — 0.0433) [9/9 [16/10/11/111 12] 1|tal13|14414]751 19] gl iel 47/17/47] ‘ : : 
TAG — 120 OFS — O.UAAT 1S [LOLOL TT| 1 Fa raya] ta] 14r14 ts] io els TTA New shim thickness mm (in.) 
1.121 — 1.140 (6.0441 — G.0449) (10)tO111[91[12]12; 13] FN 4 4i SHS HERS TTA TATA 3 = + 
TIFT — 1-760 10.0449 — 0.0457) alt ir ia[alTafrahialapslspietelz|izi7 Shim Thick Shim ; 
1.161 ~ 1,180 10.0457 — O.cane) fiOlr Thi tigi iaiealtaliapialialtelierieli| tai? No. lespess No Thickness 
4.181 — 1,200 (0.0465 — 0.0473) [Ti[i1/r3]19}131 13) ia] tajialisiie|ielt aa|i7| fen ee z 
1.201 ~ 1.220 16.0473 — 0.0480) [11] 2/12113/13114] ta) Fal Toy relielt zt z 17 112.500 (0.0984) | 10 | 2.950 (0.1161) 
1221 ~ 7.240 10.0481 — 0. ral valiel ie aia tat 
oat — 7.260 1048s — TITEO NAAT AT? ae 212001051009) uel 3.000 (0.1181) 
is[ielieli zit? 3 2.600 (0.1024) 12 3.050 (0.1201) 
16) t6|17117/1 
T3OT— 1-920 (0.001? — 0.0820) |i3|t4yi4iol Tere aTaty 4 2.650 (0.1043) 13 3.100 (0.1220) 
1.321 ~ 1.940 (0.0520 — 0.0628) [14[ta[i5|i5[16/16(t7 [aI 7/17 _5 2.700 (0, 1063} 14 | 3.150 (0.1240) 
T3417. 360 (0.0528 O03) [aol = P MEPS SERIA AR ADT OCTET TCA opm VP Tae 
7.361 — 1,380 (0.0538 — 6.0543) [tals] te] te] 1017/3 7117 5 2.750 (0.1083) | 15 | 3.200 (0.1260) 
7381 — 1400 (0.0644 — 8.0558) {fals}ieliali7ii7|i7 7 2.800 (0.1102) 16 | 3.250 (0.1280) 
TAT — 1.420 10.0652 — 0.0569) [islis|raltaii17 
1.421 — 1.440 10.0559 — 0.0567) Tohteli aia tli . 2,850 (0.1122) | 17 | 3.300 (0.1299) 
4.44) — 1960 0.0587 — 0.0575) BUTI 717 77 9 2.900 (0.1142) 
[ait = 4 676 — Lose eli 7|ta|t7 
1.487 = 1.500 (0.0583 — fata : ; i : Th 
BOTT OOO RSET =O teanT HET HINT: New shims have the thickness in milli- 
752i — 1.540 (0.0699 — Tat7 meters imprinted on the face. 
1.541 — 1.550 (0.0607 — 0.0810) [17 


intake valve clearance (Cold): 0.15 — 0.25 mm (0.006 — 0.010 In} 
EXAMPLE: The 2.800 mm (0.1102 in.) shim is installed, and the mea- 
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ENGINE MECHANICAL — Engine Tune-Up EM-13 


Adjusting Shim Selection Chart (Exhaust) 


installed shim ] T 
i ISS] slajajoleisiolalsisiaisisielsizi= Slesls| |e =| alsls Fy 
iekrem io.) BEB a See eee eeceececcoseccseeee BIE]E SEES FRISISSISRIESRIRR 
ssisis|sisisleleis|slojs|ojalsisisiclaicigis| isis|s| Sislsiaicis|siaidiaisjg|sic| SI 
Measured sigigeiseiskleisiceis eekleaisiiees siceisieleiseigiceigelesigeisisisie SI 
clearance SR [s |S |N[SINjeiie[eiies eilodfedledledlcdfedfedledfedled fede ioifesfedjed | edfedtea|eglecter| es [estes | sles} er] es 
mm (in) i 
C000 — 0.020 10.0000 ~ 0.0008) + TTT era Ss SaaS TST ees Ty efersls ronan 
0.021 — 0,040 (0.0000 — 0.0016) | | THe ralalaraye islets 7] 7] oe) eal onorany 
0.047 — 0.060 (8.0016 — 0.0024) | r TAT 23s ayayorsteret7 171 ela] asian 
0.061 — 0.080 (0.0024 — 0.0031) | | TUT Ty FTAA Ss ralat ele eye raaian ii 11 
0.087 — 6.106 (6.0092 — 6.0039) a] | I T1212 (si slal4 leis] e el 717 Te) al 9 elorat Tit 
0.101 — 0.126 (0.0040 — 0.0047) i HUDBA BOURDON O eee 
0.121 — 0.140 .0088 — 0.0088) aii (COPE Trey ayia oya isla als sree 7 (7 /ela(si a rapa ignaiaiia 
0.141 — 6.180 (6.0056 — 6.0063) ‘i Tat) 2 27a] s [a ars [Slee] 7] 7 sista ts ropligtaanal 
0.161 — 0.180 (0.0063 — 0.0071) i TTT TT 273/313 [apa [sree 617 71a] 819 | a [iol atatay a4 
TET — V200 0071 — 0.0078) | The T2123 [3 f4]4afelslelel7| 7/8 ]elais iiolol rr jieiiaiaiati ata 
C201 — 0220 0079 0871 | (UPB B OUR EOE MRI 
6221 = 0.240 10.0087 — 0.0098 am i ic TTP Ta erate arate See] ri ria, 8] Ore ojala sal rasa eaateal iol 
0.241 — 0.260 0.0098 — 0.01021 | TITTUIT aot ala Ta rele el ei r iyi ay 8) aloo aitvalialaaialiaia elie) 
DIET — 0.270 10.0103 — 0.0110) I [OR COR OD DEBE ODE ORME DiI liGieie 
0.38) 0.380 G81 10 — 6018) 7 
\a36t— 0.400 0.0750 — 0.0157) l TTT aos a TATE TST SIFT a [elo] ooo ty rajialialralial alia tera 
0.407 — 0.420 (0.0158 — 0.0165) CCCECCE EC apr reye ysis ya ay s/s re] 817 7a] 8a] 9 faogvola ea r2fv2| tapi aa val vel ta| ae] te,t An 7107117 
8.42 = 1.440 (0.0186 ~ 0.0073) i” I TTA TT 2[T3 [4 [4 ye 1s [el 7 718 ala [a liar lta t2]raliasa|tal repel isaalt itary 
“B.AdT — 0.460 (0.0174 — 0.0781) i iz TUTE Para a a [STS Eyer 7177 e7 ero] Stay aay rail ara] r3]vay ai ra} 5h Fa volte 17 1a 
CAST — 0480 OTST — 0.0180) TPT ep ararapa Taye [yay e771 778] 87S fs icy ova rnjr2laina| r3]e4| ia] |45] vel toler 717 
G.A4bt — 0.500 (6.0185 — o.0187) 4 Tittle 2s aya] 4B Slee 7] 7] 8181s g lrolvols ata t2jya}ta[tajya}ia|is)is|tal welt z[i7ti7 
C501 — 0.520 10.0197 — 0.0205) TAT es Talal a TST Slee 717 ele) Sto toto aaiajiatialiairaltalra|talelteliitaizit7 
Ts2i — 0.540 (0.0205 ~ 0.0213) TT Tests ala [ers Ters [717 18/8] alg ltol toy tl al rajt2]sa|raii4)taltelie|ielielt7}iz|ia|t7 
0.547 — 0.560 (0.0213 — 0.0226) PTT TPZ 121313) aay oS Tey Sy 7 [7781s | Gi 8 [tol rals 1] 142) 12] 13] 1 3144) ig) talib iai e177] 77] 
T561 — 0580 0.0771 — 0.0728) | | TUT TT [2 1s shea TS] SSB] 7] 7 18] Bol lol voy pean 2| a) vat al vayyay ip) v5) hreli 7117] 17 
0.581 — 0.600 (0.0220 - 0.0236) | | Ti[tyz 2yaara [ere [ele 7 [7 [8 | 8) 91s vere al rift ayi a] al 13! ta [aire alee 77117 
0.601 — 6.620 (0.0237 — 0.0244) Tapa eiara ia sree lel ery 7[elay 919 faotelr a tr2faa|ra|iaiialalasl esi eliey ri 7ii7it7 
LLC TAT p22 [3 tala fasi ste] 617) 7/8 [aa | 9 iio) eolt 11 a/12}4o}ea|i yal val1 5) 45) v6) tal aa i717] 
TTT eTars tala lars eter el 7177818 (STS fray tol tei ia) taleali 3 ial ial talisite te tA F 
Ter a[zefar sya ta Te sel el 7] 7] eel sys oj o| eT viva} vajvalva|talra| 6] ra|r6| 16} 7, 17107] 
TeBT— 0.700 18.0268 — 0.0276) TUTTD STS aTa tae ie leral 7 7 (ee oo fio rola rajisiiaiiaeal ayers val t7i171 17) 
0.701 — 6.720 (0.0278 ~ 0.0283) TILT eal alaya STs Tele 7 [7a les [ge nolvoprayiiiz taigyralialvalies re ior ta aay 
0.721 — 0.740 (0.0204 — 0.0291) | TTT Ty 2 [aT s a] 4] 4[5 [516168] 7] 718] 61 915 tool aia ra|rairaiiahiaiiaiib[ialie tality 
0.741 0.760 (0.0302 ~ 0.0900) | [TTT 111] 2/215] 3] 4]4]5 1516/61 7171 8) 81 9] 9 froltolr ari] 12jr2]1 3) iaial fair alisrielieii|i 71a 
O7Gi — O.7a0 HI00 — 0.0307) [1/1] 111 12}21 314] 4[a] o/s [616 [7] 71818 919 tool s|raji2}aa|ta[raliaiialiolrayal al 17| 17117] 
(h7atT ogee O.0a07~ Cosa TTT T2313 fal 4[br e616 717 [8/8 819 [cla arifratiainaleaital ia vaisspeelial alii 
aor — 0.820 0.0315 — 0.0322) [11 p2rats atalaS {ere lei7 7 18/8) 9! 9 agit ir airaltatia ta) igi al vbr ib teltelt |t| 7117 
G821 — 0940 0ST COI TT 2 i2 1a [slate esi 6) e 7 F Fe 8) o] are vos 11411 2isai tah 314) 1416/15) 46| elt a7 tI T7 
0.841 — 0.860 (0.0931 — 0.0399) [T/2[2/31314/415/5 [6] 6) 71718] 8) 99 [rool itiraia|talia aia isl isial eit 
Tavi — Vaal 0990 — O.094e) [ZZ TST a lal ayo 1s) 616] 717 Tale [S la [rolraja uv afiziaiialia|iarialisfislieiiel i777 
O88) — 0900 (0.0947 — 0.034) [2131314141 5151 6] 6) 7| 718181919 liolrolni|yi]iajn2|rajia|rayia| 15] ta] 16] 16}1 717107 
[User — 0820 W.0sse— o.0se2y TS} a]4 [4/5] 5 [66] 7] 7[e(8 19 aatataty 
0.927 —0.940 10.0363 - 0.0370) [3/4]4/6 [5/616] 717 [8/8919 ata 
d.94t — 0.960 (0.0370 — 0.0378) [3[44 [sls ]6]6|7|7 [8/8/9519 fai 
0.961 — 0.980 (0.0378 — 4/4(5(5(6/5( 71 7/8) 8/9) 910 v7 
0.981 — {000 10.0986 — 4515161617 17/8) 8/9) oiio110 
1.001 S1b(6 161717 [81 8/9] 9]io tot 
7021 — 1.040 (0.0402 Se 6 7 7 sie eps ioriit 
Tori — 1060 (0.0410 — Bele 7 [7181819 | oii in 
108i 1oe0 (0478 — 66) 7/718 819] giao 
fst — 1.100 (0.0426 — 6] 7] 7 [81S] 9 9 [taf iolrifrdiztig 
1.101 — 1,720 0.0400 — 717 (8181915 FOLIO Fiaielia New shim thickness mm (in.)} 
ira oot — BOOGIE Meee 
Ti41 1.160 (0.0449 — 0.0457) [7/8 (8191 9 onal iia eT 9/13 , Shim 
7,167 — 1.180 (00457 — 0.0465) | 818/91 S joj olr 111 9}12113}13)14' Thickness Thickness 
1.181 — 1.200 10.0465 — 8/919 rolrol tai 12]12i1sii3l (alia) sb NOR a ieee te 
1201 — 1.220 0.0473 — FS [vol to}t rra}12] 121131 rafal tlt} 2.500 (0.0984) | 10 | 2.950 (0.1161) 
1.221 = 1.240 (0.0481 — ral aay ape tyra) 2p43 13 i4yqalastig a 
iar 1280 100409 — Hope yt arial tal tal tala] sB) FSI 2.550 (0.1004) | 11 | 3.000 (0.1181) 
4.261 — 1.280 (0.0406 — Orage} 19,160 2.600 (0.1024) | 12 | 3.050 (0.1201) 
T2e1 — 1300 (C0504 — C0512) Orr Hiziiz|ralis|aal tals] tl6 16 
4g = 1320 (O51 — coo)" raal allay nerene 2.650 (0.1043) | 13 | 3.100 (0.1220) 
{as1— 1340 W000 ~ 8.0528) [Le tara al ialval tol talteltelt yt 7t7 : : 
THT 1ae0 W.0ea8 — GIG) [TTA Tas Si ial S tesel elt 7t7 2, 7OOAO1063)) | AA | 3.4 80 (011240) 
rapaaiaai atl ral 75| tlie) sa] tit 7 a7 2.750 (0.1083) | 15 | 3.200 (0.1260} 
See -800 (0.1102} 16 3.250 (0.1280) 
tala 7 : 
7.421 —O.0567) raliaiiaiis 2.850 {0.1122} 7 3.300 (0.1299) 
{4d = 1.460 (0.0567 — 0.0576) (13)14l14i15 3 O00 16 1140) 1 oa 
TAG1 — 140 (0.0875 ~ 0.0503) [ia] talofrelie 9 | 2.900 (0.1142) 
1481 — 1.800 (0.0583 — 0.0591) [T4]talTaI16) : : . va 
7.507 — 1.520 (0.0591 — 0.0598) is[isiéiie HINT: New shims have the thickness in milli- 
7.521 — 1,540 (0.0590 ~ 6.0808) |15|16 16h7) eee: 
7.541 — 1.560 (0.0607 — 0.0614) [15/6 16117 meters imprinted on the face. 
C561 — 1580 (0.0815 — 0.062) [alia aI7II7 , a - ‘ 
1a —-Faan GRD CO GRIa HET Exhaust valve clearance (Cold): 0.28 — 0.38 mm (0.011 — 0.015 in.} 
Le RS Toeet yee EXAMPLE: The 2.800 mm {0.1102 in.) shim is installed, and the mea- 
ay 77 sured clearance is 0.450 mm (0.0177 in.). Replace the 2.800 mm 
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REINSTALL CYLINDER HEAD COVERS 


(a) Apply seal packing to the cylinder head as shown in 
the figure. : 


Seal packing: Part No. 08826-00080 or equivalent 


(b) Install the two gaskets to the head cover. 


({c) install the head cover with the twelve seal washers 
and screws. Uniformly tighten the screws in several 
passes. 


Torque: 25 N-m (250 kgf-cm, 21 ft-ibf} 


REINSTALL THROTTLE BODY 
(See page FI-36) 


REINSTALL EGR VALVE AND PIPE 


(a) install two new gaskets, the EGR valve and pipe as- 
sembly with the four bolts. 


Torque: 26 N-m (260 kgf-cm, 79 ft-Ibf) 
(b}) Connect the vacuum hose to the EGR valve. 


REINSTALL EGR VACUUM MODULATOR AND VSV 


(a) Install the EGR vacuum modulator and VSV assem- 
bly with the bolt. 


(b) Connect the two vacuum hoses to the EGR vaive. 
ic) Connect the EGR VSV connector. 


RECONNECT HIGH-TENSION CORDS TO SPARK PLUGE 


REINSTALL INTERCOOLER 
(See steps 12,13 on page TC-20) 
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Check Connector Tachometer 
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INSPECTION AND ADJUSTMENT OF IGNITION 
TIMING 


Ve 


WARM UP ENGINE 

Allow the engine to warm up to normal operating temper- 
ature. 

CONNECT TACHOMETER 


Connect the test probe of a tachometer to terminal IG 
© of the check connector. 


NOTICE: 

e NEVER allow the tachometer terminal to touch ground 
as it could result in damage to the igniter and/or igni- 
tion coil. 


® As some tachometers are not compatible with this ig- 
nition system, we recommend that you confirm the 
compatibility of your until before use. 

INSPECT AND ADJUST IGNITION TIMING 


(a) Using SST, connect terminals TE1 and E1 of the 
check connector. 


SST 09843-18020 
(b) Using a timing fight, check the ignition timing. 
ignition timing: 10° BYDC @ idle 


(c) Loosen the two hold-down bolts, and adjust by turn- 
ing the DISTRIBUTOR. 


(d) Tighten the hoid-down bolts, and recheck the igni- 
tion timing. 


Torque: 39 N-m (400 kgf-cm, 29 ft-lbf) 


(e) Remove SST. 
SST 09843-18020 


FURTHER CHECK IGNITION TIMING 

ignition timing 12 — 21° BTDC @ idle 

HINT: The timing mark moves in a range between 12° 
and 21°. 


DISCONNECT TACHOMETER AND TIMING LIGHT FROM 
ENGINE 


— MEMO — 
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TURBOCHARGER SYSTEM 


Page 
DESGRIPTION  scsccscc dee cepeis fecteeetastsesedeaneapaseeeasaetiettes TC-2 
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TC-2 TURBOCHARGER SYSTEM — Description 


DESCRIPTION 


Waste Gate Valve 


Full-Floating Bearing n’}] FROM CYLINDER BLOCK 


Water Cooling Channel | 
i Coolant 


Actuator 


ee iad 
Turbine 
Wheel P yo 
Sel) Impeller Wheel 
Oil Passage TO OIL PAN 
Fuil-Floating 
Bearing 


(Water Cooling Type} intercooler (Air Cooling Type} intercooler 


TC0O75 TCOO7O 
PO3239 TCOO69 


Systems which increase the amount of air sent to the engine are either turbocharger type {using exhaust 
gas to turn the turbine) or supercharger type (using the engine crankshaft, etc. to mechanically turn the 
pump, etc.}. For CELICA 3S-GTE engine, the turbocharger type has been adopted. 


The turbocharger is a device which increases engine output by sending a greater amount of air-fuel mix- 
ture to the engine than under normal conditions. 


Engine output depends upon the volume of the air-fuel mixture ignited per unit of time. Therefore, to in- 


crease engine output, the most effective method is to send a greater amount of air-fuel mixture into the 
cylinder. 


in other words, by installing a special turbocharger and providing a higher air-fuel mixture than usual, en- 


gine output can be increased by increasing the average combustion pressure without increasing the engine 
speed. 


TURBOCHARGER SYSTEM — Description TC-3 


intercooler 


Turbocharging 
Pressure VSV 


Air ; 
Flow Air 
Meter Cleaner 


Turbine Wheel Turbocharger 


TCOO28 


Operation of Turbocharger 


Exhaust gas acts on the turbine wheel inside the turbine housing, causing it to revolve. When the turbine 
wheel revolves, the impeller which is located on the same shaft also revolves, compressing the intake air 
which has passed through the air flow meter from the air cleaner. When expelled from the compressor 
housing the compressed air is supplied to the cylinders. When the engine speed increases, the exhaust gas 
volume increases and the turbine wheel revolutions increase (approx. 20,000 — 110,000 rpm), thus the 
turbocharged air pressure grows greater and engine output increases. 


Waste Gate Valve 


Although on the one hand high output is achieved by turbo-charging, if the turbocharged air pressure be- 
comes too high, knocking occurs and, on the contrary, a reduction in engine output is caused. If the turbo- 
charged air pressure exceeds the prescribed air pressure, the flow of exhaust gas by-passes the turbine, 
controlling turbine wheel revolutions and turbocharged air pressure. This by-pass valve which conirols the 
quantity of exhaust gas flowing to the turbine is called the waste gate valve. When the turbocharged air 
pressure exceeds the prescribed pressure,the actuator operates, the waste gate valve opens and part of the 
exhaust gas by-passes the turbine. This causes a drop in the turbine revolution rate and controls the turbo- 
charged air within the prescribed limits. 


intercooler (Air Cooling Type) 

The intercooler cools the turbocharged air (intake air) put out by the turbochager, thereby increasing the 
air density. As the intake air temperature decreases, the gas temperature in the combustion chamber falls 
and the occurrence of knocking is suppressed, giving an increase in engine output. 
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TC-4 TURBOCHARGER SYSTEM — Description 


intercooler (Water Cooling Type) 


The intercooler cools the turbocharged air {intake air) put out by the turbocharger,thereby increasing tre 
air density. As the intake air temperature decreases, the gas temperature in the combustion chamber falls 
and the occurrence of knocking is suppressed, giving an increase in engine output. 


The Celica 3S-GTE is equipped with a water cooled intercooler with improved cooling capability. The in- 
tercooler, located above the engine, cools the boosted air by way of the water cooled by the sub-radiator 
located in the front of the vehicle. 


TURBOCHARGER SYSTEM — Precautions Tc-5 


Too084 


TCOOS8 


PRECAUTIONS 


1. 


10. 


11, 


DO not stop the engine immediately after pulling a trailer 
or high speed or uphill driving. Idle the engine for 20 — 
120 seconds, depending on the severity of the driving 
condition. 


Avoid sudden racing or acceleration immediately after 
starting a cold engine. 


If the engine is run with the air cleaner removed, foreign 
material entering will damage the wheels which run at 
extremely high speed. 


If the turbocharger is defective and must be replaced, 
first check for the cause of the defect in reference to the 
following items and replace parts if necessary: 


e Engine oil level and quality 
® Conditions under which the turbocharger was used 
® Oil lines leading to the turbocharger 


Use caution when removing and reinstalling the turbo- 
charger assembly. Do not drop it or bang it against any- 
thing or grasp it by easily-deformed parts, such as the ac- 
tuator or rod, when moving it. 


Before removing the turbocharger, plug the intake and 
exhaust ports and oil inlet to prevent entry of dirt or other 
foreign material. 


if replacing the turbocharger, check for accumulation of 
sludge particles in the oil pipes, and if necessary, replace 
the oil pipes. 


Completely remove the gasket adhered to the lubrication 
oil pipe flange and turbocharger oil flange. 


If replacing bolts or nuts, do so only with the specified 
new ones to guard against breakage or deformation. 


lf replacing the turbocharger, put 20 ce (1.2 cu in.) of oll 
into the turbocharger oil inlet and turn the impeiler wheel 
by hand to spread oil to the bearing. 


If overhauling or replacing the engine, cut the fuel supply 
after reassembly and crank the engine for 30 seconds to 
distribute oil to throughout the engine. Then allow the en- 
gine to idle for GO seconds. 


TC-6 TURBOCHARGER SYSTEM — Troubleshooting 


TROUBLESHOOTING 


HINT: Before troubleshooting the turbocharger, first check the engine itself. (valve clearance, engine 


compression, ignition timing etc.) 


INSUFFICIENT ACCELERATION, LACK OF POWER OR EXCESSIVE FUEL 


CONSUMPTION 


‘ {Possible Cause) 


(Check Procedure and Correction Method) 


1. TURBOCHARGING PRESSURE TOO LOW 


Check turbocharging pressure. (See page TC-8) 
Turbocharging pressure: 

53 — 81 kPa 

(0.54 — 0.83 kgf/cm”, 7.8 — 11.8 psi) 
If the pressure is below specification, begin diagno- 
sis from item 2. 


2. RESTRICTED INTAKE AIR SYSTEM 


Check intake air system, and repair or replace parts 
as necessary. (See page TC-8)° 


3. LEAK IN INTAKE AIR SYSTEM 


Check intake air systern, and repair or replace parts | 
as necessary. (See page TC-8) 


4, RESTRICTED EXHAUST SYSTEM 


Check exhaust system, and repair or replace parts 
as necessary. (See page TC-8) 


5. LEAK IN EXHAUST SYSTEM 


Check exhaust system, and repair or replace parts 
as necessary. (See page TC-8) 


6. ERRATIC TURBOCHARGER OPERATION 


Check rotation of impeller wheel. If it does not turn 
or turns with a heavy drag, replace the turbo- 
charger assembly. 


Check axial and radial plays of impeller wheel. 

(See page TC-16) 

Axial play: 0.13 mm (0.0051 in.} or less 

Radial play: 6.18 mm (0.00771 in.) or less 

If not within specification, replace the turbocharger 
assembly. 


TURBOCHARGER SYSTEM — Troubleshooting TC-7 


ABNORMAL NOISE 


(Possible Cause) 


(Check Procedure and Correction Method) 


1. TURBOCHARGING HEAT INSULATOR 
RESONNANCE 


Check for loose, improperly installed or deformed 
insulator mount bolts, and repair or replace as nec- 
essary. 


2. EXHAUST PIPE LEAKING OR VIBRATING 


Check for deformed exhaust pipe, loose mount 
bolts or damaged gasket, and repair or replace as 
necessary. 


3. ERRATIC TURBOCHARGER OPERATION 


Refer to item 6 of INSUFFICIENT ACCELERATION, 
LACK OF POWER OR EXCESSIVE FUEL CON- 
SUMPTION. 


(Possible Cause) 


EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST 


(Check Procedure and Correction Method) 


FAULTY TURBOCHARGER SEAL 


Check for oil leakage in exhaust system. 

@ Remove the turbine elbow from the turbocharger 
and check for excessive carbon deposits on the 
turbine wheel. Excessive carbon deposits indi- 
cated a faulty turbocharger. 


Check for oil leakage in intake air system. 

® Check for axial and radial plays in impeller wheel, 
and replace the turbocharger, if necessary. 
(See page TC-16) 

Axial play: 0.13 mm (0.0051 in.) or less 

Radial play: 0.718 mm (0.0077 in.) or less 


NOTICE: There is some oil mist from the PCV in 
the blowby gas so care must be taken not to diag- 
nosis this as an oll leakage from the turbocharger. 


TC-8 TURBOCHARGER SYSTEM -—- Turbocharger 


TURBOCHARGER 


ON-VEHICLE INSPECTION OF TURBOCHARGER - 
1. 


SITS. 


tS 
BS 


4 53 — 81 kPa 
ui 


INSPECT INTAKE AIR SYSTEM 


Check for leakage or clogging between the air cleane 
and turbocharger inlet and between the turbocharger out 
let and cylinder head. 


e Clogged air cleaner ..... Clean or replace element 
® Hoses collapsed or deformed ..... Repair or replace 


* Leakage from connections ..... Check each connection 
and repair 


@ Cracks in components ..... Check and replace 


INSPECT EXHAUST SYSTEM 


Check for leakage or clogging between the cylinder hea 
and turbocharger inlet and between the turbocharger out 
let and exhaust pipe. 

® Deformed components ..... Repair or replace 

® Foreign material in passages ..... Remove 

® Leakage from components ..... Repair or replace 


® Cracks in components ..... Check and replace 


INSPECT ACTUATOR OPERATION 

(a) Disconnect the actuator hose. 

(bo) Using SST (turbocharger pressure gauge), 
prox. 61 kPa (0.62 kgf/cm?, i 
the actuator and check that the rod moves. 

If the rod does not move, replace the turbocharger as 

sembly. 

SST 09992-00241 


NOTICE: Never apply more than 98 kPa (1.0 kgf/cm? 
14.3 psi) of pressure to the actuator. 


CHECK TURBOCHARGING PRESSURE 


(a) Using a 3-way connector, connect SST (turbocharg 
er pressure gauge) to the hose leading to the intake 
manifold. 

SST 09992-00241 


(o} While driving with the engine running at 2,800 rom 
or more with the throttle valve fully open in the 4th | 
gear, check the turbocharging pressure. 

Standard pressure: 53 — 81 kPa 

(0.54 — 0.83 kgf/em?, 7.8 — 11.8 
psi) 

ff the pressure is less than that specified, check the in 

take air and exhaust systems for leakage. If there is no 

leakage, replace the turbocharger assembly. 


lf the pressure is above specification, check if the actua 
tor hose is disconnected or cracked. If not, replace the 
turbocharger assembly. 


TURBOCHARGER SYSTEM -- Turbocharger TC-9 


5. INSPECT IMPELLER WHEEL ROTATION 
(See step T on page TC-16)} 


6. INSPECT TURBOCHARGING PRESSURE VSV 


Engine ECU 


To ignition Switch (ST1) <« 


To EFI Main Relay 


Turbocharging 
Pressure VSV 


FIZ041 


Ohmmeter (a) Using an ohmmeter, check that there is continuity 
Continuity between the terminals. 


Resistance (Cold): 24 — 300 
if there is no continuity, replace the VSV. 


Fi2956 


(ob) Using an ohmmeter, check that there is no continu- 
ity between each terminal and the body. 


lf there is continuity, replace the VSV. 


FI2957 


{c]) Check that air does not flow from pipes E to F. 


7. INSPECT TURBOCHARGING PRESSURE SENSOR 
(See page Fi-42) 


TC-10 TURBOCHARGER SYSTEM -— Turbocharger 


COMPONENTS 


(An Cooling Type) (Water Cooling Type) 
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TURBOCHARGER SYSTEM — Turbocharger 


Cr0840 “ 


CHO841 


CHOB42 


CHO843 


na 


Te-11 


REMOVAL OF TURBOCHARGER 
1. DRAIN ENGINE COOLANT 


2. REMOVE ALTERNATOR 


(a) Loosen the idler pulley bolt and adjusting bolt, and 
remove the drive beit. 


(b) Disconnect the alternator connector from the lead 
wire. 


(c) Remove the two bolts, disconnect the engine wire 
from the brackets. 


(d) Remove the two bolts and No.2 alternator bracket. 


(e) Remove the nut, and disconnect the alternator wire. 
(f) Remove the two bolts and alternator. 


3. REMOVE CATALYTIC CONVERTER 


(a) Remove the four bolts and RH converter stay. 


TC-12 


TURBOCHARGER SYSTEM — Turbocharger 


—M7961 


EM7963 


TCoo64 


4, 


5. 


(b} Remove the three bolts and LH converter stay. 


(c) Remove the three bolts, two nuts, catalytic convert- : 
er. Remove the gasket, retainer and cushion. J 


(d}) Remove the five bolts and front heat insulator. 
(e) Remove the four bolts and rear heat insulator. 


REMOVE AIR INLET {Air Cooling Type) 
Using a clip remover, remove the seven clips and air inlet. 


REMOVE INTERCOOLER COOL COVER 
(Air Cooling Type) 
Remove the three bolts and intercooler cover. 


TURBOCHARGER SYSTEM — Turbocharger Tc-13 


TCOO6S 


P03224 


PO3226 


¥CO062 


6. 


8. 


9. 


REMOVE INTERCOOLER 
{Air Cooling Type) 


(a) Remove the two bolts. 


(b) Disconnect the intercooler from the turbocharger 
and intake air connector, and remove the intercooler 
and air hose. 


(Water Cooling Type) 
(a) Remove the three bolts. 


(b) Disconnect the intercooler from the turbocharger 
and intake air connector, and remove the intercooler 
and air hose. 


REMOVE INTERCOOLER HEAT INSULATOR 
Remove the two bolts and heat insulator. 


REMOVE TURBOCHARGER HEAT INSULATOR 
Remove the three bolts and heat insulator. 


REMOVE OXYGEN SENSOR 
(a) Disconnect the oxygen sensor connector. 


(b) Remove the two nuts, oxygen sensor and gasket. 


TC-14 


TURBOCHARGER SYSTEM -- Turbocharger 


TCOG52 


10. REMOVE HEAT INSULATORS OF TURBINE OUTLET Ej 
BOW A 


(a} Remove the oil dipstick. , 1 
(b} Remove the three bolts and RH heat insulator. ] 
(c) Remove the two bolts and LH heat insulator. ‘ 


TCOO5O 


7] 11. DISCONNECT HOSES 
(a) Water hose from radiator 
(b) Water hose from water inlet 


(c) Water by-pass hose from turbo water pipe 
(d) Vacuum hose from actuator 


(e) Oil hose from turbo oil pipe 


| T0049 


12. REMOVE TURBOCHARGER STAY 
Remove the three boits and turbocharger stay. 


13, REMOVE TURBOCHARGER 


{a} Remove the bolt and union bolt holding the No. 
turbo oil pipe to the cylinder block. Remove the two 
union bolt gaskets : 


TURBOCHARGER SYSTEM — Turbocharger TC-15 


TC0044 


TCOO63 


¥COO6O 


¥CO043 


(b) Remove the four nuts, turbocharger and gasket. 


14. REMOVE TURBO OIL PIPE 
Remove the two nuts, oil pipe and gasket. 


15. REMOVE TURBO WATER PIPE 
Remove the two nuts, two bolts, water pipe and gasket. 


16. REMOVE SIDE BEARING HOUSING PLATE 
Remove the two nuts, housing plate and gasket. 


17. REMOVE TURBINE OUTLET ELBOW 
Remove the six nuts, outlet elbow and gasket. 


TC-16 TURBOCHARGER SYSTEM — Turbocharger 


D INSPECTION OF TURBOCHARGER 
lr pa eae ae 1, INSPECT IMPELLER WHEEL ROTATION 
: : / | Grasp the edge of the turbine wheel and turn it. Check 
that the impeller wheel turns smoothly. 


lf the impeller wheel does not turn or if it turns with a 
drag, replace the turbocharger assembly. 


TCOOS7 


by 2. INSPECT AXIAL PLAY OF IMPELLER WHEEL 


Insert a dial indicator into the intake side hole the turbine 
wheel edge by and check the axial play. 


Standard clearance: 0.13 mm (0.0051 in.) or less 


lf the axial play is not as specified, replace the turbo- 
charger assembly. 


3. INSPECT RADIAL PLAY OF IMPELLER WHEEL 


(a) From oi! outlet hole, insert a dial indicator through 
the hole in the spacer bearing and set it in the center 
of the impeller shaft. 

(b) Move the impeller shaft in a radia! directio, measure 
the radial play of the impeller shaft. 

Standard clearance: 0.18 mm (0.0077 in.) or less 


If the radial play is not as specified, replace the turbo- 
charger assembly. 


or Less 


Dial indicator Needle 


Spacer Bearing 


TCOO61 
TCO0033 


TURBOCHARGER SYSTEM — Turbocharger TC-17 


INSTALLATION OF TURBOCHARGER 

(See page TC-10) 
NOTICE: After replacing the turbocharger assembly, for 
approx. 20 cc (1.2 cu in.) of new oif into the oil inlet and 
turn the impeller wheel by hand to splash oil on the bear- 
ing. 


7 1. INSTALL TURBINE OUTLET ELBOW 


install a new gasket and the outlet elbow with the six 
nuts. 


Torque: 64 N-m (650 kgf-cm, 47 ft-lbf} 


TCOO59 


2. INSTALL SIDE BEARING HOUSING PLATE 


install a new gasket and the housing plate with the two 
nuts, 


Torque; 11N-m (120 kgf-cm, 9 ft-tbf) 


3. INSTALL TURBO WATER PIPE 


Install a new gasket and the water pipe with the two nuts 
and two bolts. 


Torque: 11 N-m (120 kgf-cm, 9 ft-Ibf) 


4, INSTALL TURBO OIL PIPE 


Install a new gasket and the oil pipe with the two nuts. 
Do not torque the nuts yet. 


TC-18 TURBOCHARGER SYSTEM ~— Turbocharger 


TCO0046 


TCOD44 


TCO04B 


5. 


INSTALL TURBOCHARGER 


{a) Install a new gasket and the turbocharger with the | 
four nuts. Do not torque the nuts. a 


(b) Install the oil pipe with the bolt, two new gaskets 
and union bolt. Do not torque the bolt and union 
bolt. 


(c) Tighten the four nuts holding the turbocharger to 
the exhaust manifold. 


Torque: 64 N-m (650 kgf-cm, 47 ft-lbf) 


(d) Tighten the two nuts holding the oil pipe to the tur- 
bocharger. : 


Torque: 17 N-m (175 kgf-cm, 13 ft-lbf) 


(2) Tighten the union bolt holding the oil pipe to the cy 
inder block. 


Torque: 51 Nem (525 kgf-em, 38 ft-ibf) 


(f) Tighten the bolt holding the oil pipe to the cylinder” 
block. 


Torque: 43 Nem (440 kgf-em, 32 ft-Ibt} 


TURBOCHARGER SYSTEM — Turbocharger TCc-19 


| 6. INSTALL TURBOCHARGER STAY 


gas aa Install the turbocharger stay with the three bolts. 
a \ fe ot 
f an CaN 
JON eo Torque: : 
Re a ie 0 bE he : To turbocharger 69 N-m (705 kgf-cm, $1 ft-ibf) 
4 Pee | : PLO To cylinder block 59 N-m (600 kgf-cm, 43 ft-Ibf} 
re 3 fe OS f 
ao gt SKY — 
Ne) CP Se 
SKS | 


| 7. CONNECT HOSES 

{a} Water hose from radiator 

(b} Water hose from water inlet 

(c) Water by-pass hose from turbo water pipe 
{d) Vacuum hose from actuator 


{e). Oil hose from turbo oil pipe 


TCOOS1 SG 


1 8. INSTALL HEAT INSULATOR OF TURBINE OUTLET EL- 
BOW 


(a) install the RH heat insulator with the three bolt. 
(b) Install the LH heat insulator with the two bolt. 
{c}_ Install the oil dipstick gauge. 


TCOO5Z 


8. INSTALL OXYGEN SENSOR 


(a) Install a new gaskets and the oxygen sensor with 
the two nuts. 


Torque: 44 .N-m (450 kgf-cm, 33 ft-lb) 
{b) Connect the oxygen sensor connector. 


TC-20 TURBOCHARGER SYSTEM -— Turbocharger 


10. INSTALL TURBOCHARGER HEAT INSULATOR 
Install the heat insulator with the three bolt. 


TCOOGZ 


11. INSTALL INTERCOOLER HEAT INSULATOR 
Install the heat insulator with two bolts. 


PO3225 


12. INSTALL INTERCOOLER (Air Cooling Type) 


Connect the intercooler to the turbocharger and intake 
connector, and install the intercooler with the two bolt 


TCo06s 


(Water Cooling Type) 


Connect the intercooler to the turbocharger and intake al 
connector, and install the intercooler with the three boits, 


PO3224 


13. INSTALL INTERCOOLER COVER (Air Cooling Type) 
Install the intercooler with the three bolt. 


TURBOCHARGER SYSTEM — Turbocharger TC-27 


TCOO74 


EM7963 


New Gasket 


oa Retainer 


Cushion 


EMS8164. 


14. INSTALL AIR INLET (Air Cooling Type) 


install the cool air inlet with the seven clips. 


15. INSTALL CATALYTIC CONVERTER 
(a) Install the front heat insulator with the five bolts. 
{b) install the rear heat insulator with the four bolts. 


(c) Place the cushion, retainer and new gasket on the 
catalytic converter. 


(d) Install the catalytic converter with the three bolts 
and two nuts, 


Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf) 


{e) Install the RH converter stay with the four bolts. 
Torque: 59 N-m (600 kgf-cm, 43 ft-lbf) 


TC-22 TURBOCHARGER SYSTEM — Turbocharger 


(f) Install the LH converter stay with the three bolts. 
Torque: 59 N-m (600 kgf-cm, 43 ft-Ibf} 


EM7961 


16. INSTALL ALTERNATOR 
(a) Instali the alternator with the two bolts. 


Torque: 
12mm head bolt 19 N-m (195 kgf-cm, 14 ft-ibf} 
14 mm head bolt 62 N-m (530 kgfcm, 38 ft-lb) 


(b) Connect the alternator wire with the nut. 


CHO843 


(c) Install the No.2 alternator bracket with the two 
bolts. 


Torque: 
To turbine outlet elbow 
43 N-m (440 kgf-cm, 32 ft-Ibf) 
To No.1 alternator bracket 
39 N-m (400 kgf-om, 29 ft-Ibf) 


{d) Install the two clamps of the engine wire to eachi 
No.2 timing belt cover bolt. : 


15444. Me 


{e) Install the engine wire with the two bolts. 
(f) Connect the alternator connector to the lead wire. | 
(g] install the drive belt. 


TURBOCHARGER SYSTEM — Turbocharger TC-23 


17. FILL ENGINE WITH COOLANT 
18. START ENGINE AND CHECK FOR LEAKS 
19. CHECK ENGINE OIL LEVEL 


TC-24 TURBOCHARGER SYSTEM — Intercooler 


INTERCOOLER (Water Peoling Type) 


SYSTEM CIRCUIT 


To Fuse ENGINE 10 A 


intercooler 
Coolant 
Water 
Pump 


TCoo03s 


To EFL ECU (IDL) 


To EF! ECU (WIN) 


Intercooler 
Coolant Level 
Warning 

' Sensor 


i 


Level Warning Sensor 


PO3235 


ON-VEHICLE INSPECTION OF INTERCOOLER 


1, INSPECT OPERATION OF CHECK ENGINE WARNING - 


LIGHT 
(a) Turn the ignition switch ON. 
{b) Check that the warning light comes on. 


(c) When the engine is started, check that the warning - 


light goes out. 


(d) Disconnect the intercooler coolant level warning - 


sensor connector. 
(e) Check that the warning light does not light up. 


(f} Open the throttle valve, and check that the warning : 


light comes on after approx. 20 seconds. 


(g) Reconnect the intercooler coolant level warning sen 


sor connector. 


(h) Check that the warning light goes out. 


2. INSPECT OPERATION OF INTERCOOLER WATER PUMP / 


{a} Turn the ignition switch ON and engine running. 


(b) Open the throttle valve, and check that the water | | 


pump rotates. 
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TURBOCHARGER SYSTEM — Intercooler TC-25 


Wiring Harness Side 


INSPECTION OF INTERCOOLER ECU CIRCUIT 


INSPECT INTERCOOLER ECU FOR CIRCUIT 
LOCATION (ECU): Under the: instrument panel on the 
passenger side. 


Disconnect the connector from the intercooler ECU, and 
check the connector on the wiring harness side as shown 
in the chart below. 


@10-1 
Check for Tester connection T Condition Specified value 

Continuity 4 — Ground = Continuity 

7 — Ground 
Voltage ignition SAW ON Battery voltage 

2 — Ground 

ne Level warning sensor ON (float up) Continuity 
Continuity 3 — Ground 5 ax 
Level warning sensor OFF (float down) No continuity 


CLEANING OF INTERCOOLER RADIATOR 


Using water or a steam cleaner, remove any mud and dirt 
from the radiator core. 


CAUTION: ff using a high pressure type cleaner, be 
careful not to deform the fins of the radiator core. If the 
cleaner nozzle pressure is 2,942 — 3,432 kPa (30 — 35 
kgf/cm”, 427 — 498 psi), keep a distance of at least 40 
— 50 cm (15.75 — 19.69 in.) between the radiator core 
and cleaner nozzle. 


INSPECTION OF INTERCOOLER RADIATOR 


1. INSPECT INTERCOOLER COOLANT FILLER CAP 
Using a radiator cap tester, pump the tester and measure 
the relief valve opening pressure. 
Standard opening pressure: 
74 — 103 kPa 
(0.75 — 1.05 kgf/cm”, 10.7 — 14.9 psi} 
Minimum opening pressure: 
59 kPa (0.6 kgf/cm”, 85 psi) 


lf the opening pressure is less than minimum, replace the 


filler cap. 


2.  NSPECT INTERCOOLER COGLING SYSTEM FOR LEAKS 


(a) Fill the cooling system with coolant, and attach a ra- 
diator cap tester. 


(b) Warm up the engine. 


{c) Pump it to 118 kPa (1.2 kgf/cm’, 17.1 psi), check 
that pressure does not drop. 


lf the pressure drops, check for leaks the hoses, radiator 


TC-26 


TURBOCHARGER SYSTEM - Intercooler 


COMPONENTS 


Intercooler Coolant 
Filler Cap 


intercooler Coolant 
Water Level Sensor 


Intercooler 
: Ue 
ns 
5 K 


Reservoir Tank 


Sub Radiator 


Intercooler 
Water Pump 


Ng a 
a Radiator Water Hose 


TURBOCHARGER SYSTEM — Intercooler TC-27 


Ohmmeter 


PO3238 


Armmeter 


| pos344 


INSPECTION OF INTERCOOLER COMPONENTS 
1. 


INSPECT INTERCOOLER COOLANT LEVEL WARNING 
SENSOR 


{a) Check that there is continuity between the terminals 
with the switch ON (float up). 


(b) Check that there is no continuity between the termi- 
nals with the switch OFF (float down). 


If operation is not as specified, replace the sensor. 


INSPECT INTERCOOLER WATER PUMP 


(a) Connect the battery and ammeter to the water 
pump connector. 


(b) Check that the water pump rotates smoothly, and 
check the reading on the ammeter. 


Standard amperage: 1.5 — 2.1A 


EFI SYSTEM 


Air Flow Meter. .........c:ccccccccccseesveseseecsnenreneeenenes 
Throttle Body ..........ccececeesecceneeeecnseneeestaeesanveneane 
ELECTRONIC CONTROL SYSTEM . 
Solenoid Resistor .......cccccceccersececcereeeeetaceneesaees 
Water Temperature Sensor .........:.ccccscceeeseseeeu ees 


Turbocharging Pressure Sensor 


Engine (and ECT) 
Electronic Controiled Unit (ECU) ........ ae FI-43 


EFL SYSTEM — Diagnosis System 


DIAGNOSIS SYSTEM 
DESCRIPTION 


The ECU contains a built-in self-diagnosis system by which 
troubles with the engine signal network are detected and 
a “CHECK” engine warning light on the combination meter 
lights up. 


By analyzing various signals as shown in the later table (See 
page FI-7) the ECU detects system malfunctions relating 
to the sensors or actuators. 

The self-diagnosis system has two modes, a normal mode 
and a test mode. 


If a malfunction is detected when in the norrnal mode, the 
ECU lights up the ““CHECK”’ engine warning light to inform 
the driver of the occurrence of a malfunction. (For some 
codes the light does not come on.) The light goes off au- 
tomatically when the malfunction has been repaired. But 
the diagnostic code(s) remains stored in the ECU memory. 
The ECU stores the code(s) until it is cleared by removing 
the EFI fuse with the ignition switch off. 


The diagnostic code can be read by the number of blinks 
of the “CHECK” engine warning light when TE1 and E1 
terminals on the check connector are connected. When 2 
or more codes are indicated, the lowest number (code) will 
appear first. 


{f a malfunction is detected when in the test mode, the ECU 
lights up the ‘‘CHECK’' engine warning light to inform the 
tecnician of the occurrence of a malfunction (except for 
code Nos. 42, 43 and 51). in this case, TE2 and E1 termi- 
nals on the check connector should be connected as shown 
later. (See page FI-5)}. 


In the test mode, even if the malfunction is corrected, the 
malfunction code is stored in the ECU memory even when 
the ignition switch is off (except code Nos. 42, 43 and 51). 
This also applies in the normal mode. 


The diagnostic mode (nermal or test) and the output of the 
“CHECK” engine warning light can be selected by connect- 
ing the TE1, TE2 and E1 terminals on the check connec- 
tor, as shown later. 


A test mode function has been added to the functions of 
the self-diagnosis system of the normal mode for the pur- 
pose of detecting malfunctions such as poor contact, which 
are difficult to detect in the normal mode. This function 
fills up the self-diagnosis system. The test mode can be 
implemented by the technician following the appropriate 
procedures of check terminal connection and operation 
described later. (See page FI-5) 
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Fl0634 


Fi4058 


Fi1405 


No Malfunction 
0.26 


"ON ON ON ON 


OFF OFF OFF 


(Seconds) 


“CHECK” ENGINE WARNING LIGHT CHECK 


i. 


The "'CHECK’’engine warning light will come on when the 
ignition switch is placed at ON and the engine is not 
running. 


When the engine is started, the “’CHECK’’ engine warn- 
ing light should go off. 


lf the light remains on, the diagnosis system has detected 
a malfunction or abnormality in the system. 


OUTPUT OF DIAGNOSTIC CODES 
{Normal mode) 


To obtain an output of diagnostic codes, proceed as follow: 


Ts 


Initial conditions 
(a) Battery voltage 11V or more 


(b) Throttle valve fully closed (throttle position sensor DL 
points closed) 


(c) Transmission in neutral range 

(dq) Accessories switched OFF 

{e) Engine at normal operating temperature 

Turn the ignition switch ON. Do not start the engine. 


Using SST, connect terminals TE1 and E1 of the check con- 
nector. 


SST 09843-18020 


Read the diagnostic code as indicated by the number of 
flashes of the "CHECK" engine warning light. 


Diagnostic Codes (See page F!-7) 
(a) Normal System Operation (no malfunction) 


® The light will alternately blink ON and OFF at 
0.26-second intervals. 


FI-4. EF| SYSTEM — Diagnosis System 
(b) Malfunction Code Indication 
Code No. 13 Code No. 32 @ In the event of a malfunction, the light will blink ev- 
0.52 ; ery 0.5 seconds. The first number of blinks will 
i equal the first digit of a 2-digit diagnostic code and, 
ONONON ONONGNONON after a 1.5-second pause, the 2nd number of blinks 


OFF 
I 
Pane 
a0" 45 
1.5 (Seconds) 


FIO295 


Malfunction detection (2nd time) 
(warning light fights up) 


Malfunction detection {1st time) 
(temporarily recorded) 


Driving pattern Driving pattern 


i toa 


ig Sw 1G SWIG SW 1G SW 
ON OFF ON OFF 
Sy ise Sy 2 oo SAG OES, cat 
2 trios 1 
£Mi9413 


5. 


(c} 


will equal the 2nd. If there are two or more codes, 
there will be a 2.5-second.pause between each 


code. 


© After all the codes have been output, there will be 
a 4.5-second pause and they will all be repeated 
as long as the terminals TE1 and E71 of the check 
connector are connected, 


HINT: Inthe event of a number of trouble codes, in- 
dication will begin from the smaller value and continue 
to the larger. 


(2 trip detection logic} 

Diagnostic codes 21 use “2 trip detection logic’. With 
this logic, when a malfunctions is first detected, the 
malfunction is temporarily stored in the ECU memory. 
If the same case is detected again during the second 
drive test, this second detection causes the ‘“CHECK’’ 
Engine Warning Light to light up. 

The 2 trip repeats the same mode a 2nd time. 
(However, the ignition switch must be turned OFF be- 
tween the 1st time and 2nd time.) In the Test Mode, 
the ‘““CHECK”’ Engine Warning Light lights up the 1st 
time a malfunction is detected. 


After the diagnostic check, remove the SST. 
SST 09843-18020 
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Po2825 


ON 
OFF 

ea 
0.13 Seconds 


Fi3605 


\ ~ SST 
Check Connector ae SS 
Se 


(Test mode) 


HINT: . 

® Compared to the normal mode, the test mode has high 
sensing ability to detect malfunctions. 

e [t can also detect malfunctions in the starter signal cir- 
cuit, air conditioner signal and neutral start switch signal. 

e Furthermore, the same diagnostic items which are de- 
tected in the normal mode can also be detected in the 
test mode. 


To obtain an output of diagnostic codes, proceed as follows: 


1 


Initial conditions 
(a) Battery voltage 11 volts or more 


(b) Throttie valve fully closed (throttle position sensor IDL 
points closed) 

(c) Transmission in neutral range 

(d) Accessories switched OFF 


First, using SST, connect terminals TE2 and E1 of the check 
connector, then turn the ignition switch on to begin the 
diagnosis in the test mode. 


SST 09843-18020 


HINT: To confirm that the test mode is operating, check 
that the “CHECK” engine light flashes when the ignition 
switch is turned ON. 

Start the engine and drive the vehicle at a speed of 10 km/h 
or higher. 

Simulate the conditions of the malfunction described by 
the customer. 


Using SST, connect terminals TE1 and E1 of the check con- 
nector. 


SST 09843-18020 


Read the diagnostic code as indicated by the number of 
flashes of the CHECK" engine warning light. 
(See page FI-7) 


FI-G 
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PO02923 


PO3685 


Fuse ‘’EFl 15A’" 


7. 


After the diagnosis check, remove SST. 

SST 09843-18020 

HINT: 

® The test mode will not start if terminals TE2 and E1 are 
connected after the ignition switch is turned on. 

® The starter signal and vehicle speed signal will be diag- 
nosed by the ECU as maifunctions, and code Nos. 42 


and 43 will be output, if the operation in 3 above is not 
performed. 


CANCELLING DIAGNOSTIC CODE 


1. 


After repair of the trouble area, the diagnostic code retained 
in memory by the ECU must be cancelled out by removing 
the fuse “EFl 15A’’ for 10 seconds or more, depending 
on ambient temperature (the lower the temperature, the 
longer the fuse must be left out) with the ignition switch 
OFF. 


HINT: 
* Cancellation can also be done by removing the battery 
negative (—) terminal, but in this case, other memory 


systems (clock, etc.) will also be cancelled out. 


° 


If the diagnostic code is not cancelled out, it will be re- 
tained by the ECU and appear along with a new code 
in the event of future trouble. 


If it is necessary to work on engine components requir- 
ing removal of the battery terminal, a check must first 
be made to see if a diagnostic code has been recorded. 
After cancellation, perform road test of the vehicle to check 
that a normal code is now read on the ‘CHECK’ engine 
warning light. 


if the same diagnostic code appears, it indicates that the 
trouble area has not been repaired thoroughly. 


DIAGNOSIS INDICATION 


1. 


2. 


When 2 or more codes are indicated, the lowest number 
(code) will appear first. 


All detected diagnostic codes, except codes No.51 and 
No.53, will be retained in memory by the ECU from the time 
of detection until cancelled out. 


Once the malfunction is cleared, the ‘‘CHECK’’ engine 
warning light on the combination meter will go off but the 
diagostic code(s) remain stored in ECU memory (except for 
codes No.43, No.51 and No.53). 


EFI SYSTEM — Diagnosis System 


DIAGNOSTIC CODES 
HINT: 


FI-7 


* Parameters listed in the chart may not be exactly same as your reading due to type of the instruments 


or other factors. 


* If a malfunction code is displayed during the diagnostic code check in test mode, check the circuit for 
that code listed in the table below (Proceed to the page given for that circuit). 


* 
7 
Number of foie 
| blinks 
Code| ,, ” Warnin 2 . *2 See 
CHECK System armen Diagnosis Trouble A 
No. Engine ¥ Light tag vee, Memory) Page 
Warning Light iNormall Test 
Mode | Mode 7 
— | —fRIARARL. | Normal = Output when no other code is recorded. a — eee a 
11401 
ee ca iis alta a oe | 
A tei ® Open or short in-NE, G cireuit 
RPM * No G1, G2 or NE signal is input to the ECU |. Ai ibutor 
12 | LA Signal ONIN.A| for 2 secs. or more after STA turns ON. ® Open or short in STA circuit Oo - 
Hiasé * Open in GA circuit. eECU 
——| 
RPM NE signal is not input to ECU for 0.1 sec. ® Open or short in NE circuit 
a3) — FU Signal ON | ON | or more when engine speed is 1,000 rpm ® Distributor (o) a 
or more, ® ECU 
E1607 sath | oa ae ee 
» Open or short in IGF or IGT 
ANN ignition IGF signa! from igniter is not input to ECU circuit from igniter to ECU 
v4 | SU Signal ON NA. for 8—11 consecutive ignition. | # Igniter OQ jFr23 
FI1608 | *ECU 
| * Open or short in heater circuit 
Open or short in heater circuit of oxygen | of oxygen sensor 
NA | 
“| sensor for 0.5 sec. or more. (HT} | * Oxygen sensog heater 
| i 
)eECU 
wee ee © |Fr80 
21 __ Sensor OFF At normal driving speed {below 60 mph 
Signal and engine speed is above 1,500 rpm), | * Open or short in oxygen 
ON amplitude of oxygen sensor signal (OX 1} is sensor circuit 
reduced to between 0.35—0.70 V continu- | * Oxygen sensor 
ously for 60 secs. or more. e ECU 
FI1609 *3 (2 trip detection logic} | 
Water Open or short in water temp. 
Temp. Open or short in water temp. sensor circuit sensor cireuit 
22) Sensor ON | ON for 0.5 sec. or more. (THW} Water temp. sensor QO }Fr24 
£11610 Signal eECU 
intake *3 ¢ Open or short in intake air 
Open or short in intake air temp. sensor temp. sensor circuit 7 
24 | fA eee ON ON circuit for 0.5 sec. or more. (THA) eintake air temp. sensor QO: jFRIS 
F611 Signal eECU | 
At idling, open or short detected continu- t 
Air Flow ously for 0.5 sec. or more in air flow meter 
31 | UUW. | Meter ON | ON | circuit. OQ jFl18 
Signal e Open — VC 20 eee 
pen or short in air flow 
FI1612 ° Short — VC—E2 _ meter circuit 
A ° Air flow meter 
Air Flow Open or short detected continuously for eECU t 
32 ALAA Meter on on | 9-5 sec or more in air flow meter circuit. © [Fite 
_ “dee ® Open — £2 
teas Signal > Short — VS—VC 
ee Abnormat harge duting high load 
chargin: mormal over charge during high loa a 
34 | —JMULAAIL Besa ON NLA, driving. ° Open or short in turbocharg- i) 
fee Signal ing pressure sensor circuit 
vd ao * Turbocharging pressure 
Phurbo: sensor 
re charging Open or short detected continuously for * Turbocharger 
35 AUR. | Pressure | ON) ON/0.5 sec. or more in turbocharging pressure | 9 oO 
z Piel ECU FE26 
Sensor sensor signal circuit. (PIM) 
FI4549 Signal 
Throttie Open or short detected in throttle position |, 5, ; Pa 
pee iis Fi t pen or short in throttle posi 
ay} nnn Position OFFION sensor signal (VTA) for 0.5 sec. or more. tion sensor circuit © [prt 
Pensor IDL contact is ON and VTA output exceeds | ° Throttle position sensor 
Fiigt4 Signal 1.5 V. e ECU 


FI-8 
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DIAGNOSTIC CODES (Contd) 


¥ 
1 
Number of Enea: 
blinks 
Code), n Warnin . F *2 See 
CHECK System arming Di Trouble Ai 
No. Engine, y: [Light | agnosis roubie Area Memory Page 
Warning Light Normal} Test 
me Mode | Mode _ 
- Vehicle SPD signal is not input to the ECU for at ® Open or short in vehicle 
in Speed ey least 8 seconds during high load driving speed sensor circuit 
ae PL Sensor OFF OFF with engine speed between 2,500 rpm and | Vehicle speed sensor <) = 
: Signal 5,000 rpm. ° ECU 
F615 = so a = 
® Open or short in starter signal 
2 Starter ‘ Starter signal {STA} is not input to ECU circuit. 
43 | _SUUULIMUL | gion a) IN.A.JOFF| even once until engine reaches 800 rpm or | ¢ Open or short in IG SW or x [FI-22 
3 more when cranking. main relay circuit 
FHG16 ® ECU 
ARAL Knock With engine speed between 1,600 rpm and i: ope o" short in knock sensor 
52 | UEUVUUL_. | Sensor ON IN.A, 7,200 rpm, signal from knock sensor is not oO = 
Signai input to ECU for 2 revolutions. (KNK) ® Knock sensor (looseness, etc.) 
F618 e ECU 
Knock Engine speed is between 700 rpm and 
53) (IANA ARN [Control | ON IN.A, 7,200 rpm and ECU (for knock control) ECU x = 
Signal malfunction is detected. 
ENGISY tc. 
* Intercooler level switch 
Inter- ® Intercooler ECU FI-28 
54 | AU | oo oher ON IN.A.| Intercooler motor stop. ‘sintercoolar matey O fernoe 
P03680 @ Intercooler circuit 
* A/C switch circuit 
Switch Displayed when A/C is ON or [DL contact ¢Throttie position sensor IDL 
51 | JUL | Condition IN.A.|OFF! OFF with the check terminals E71 and TE1 circuit «x JELI6 
Signal connected, * Accelerator pedal, cable FI-27 
FING17 ® ECU 
REMARKS 
“1: “ON” displayed in the diagnosis mode column indicates that the “‘CHECK’’ Engine Warning Light is lighted up when a malfunction is 
detected. 
“OFF” indicates that the ‘CHECK’ does not light up during malfunction diagnosis, even if a malfunction is detected. 
“NLA.” indicates that the item is nat included in malfunction diagnosis. 
*2: "'C)"' inthe memory column indicates that a diagnostic code is recorded in the ECU memory when a malfunction occurs. “ X "’ indicates 


*3: 


that a diagnostic code is not recorded in the ECU memory even if a malfunction occurs. 
Accordingly, output of diagnostic results is performed with the |G SW ON. 


2 trip detection logic’’ (See page FI-4) 
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DIAGNOSIS CODE DETECTION DRIVING PATTERN 


Purpose of the driving pattern. 
a) To simulate diagnosis code detecting condition after diagnosis code is recorded. 


b) To check that the malfunction is corrected when the repair is completed (confirming that diagnostic 
code is no longer detected.) 


Code No. 21 Oxygen Sensor Circuit 


Malfunction: Diterioration Oxygen Sensor 


WVehicle speed) 


50 mph ao © 


40 mph +—-- + 


idling 1) @® @) 


iG SW OFF I 
3 i . “dai i rf 
mG 1 2 min. (Time) 


PO1713 


Disconnect the EFI fuse (15 A) for 10 seconds or more, with IG SW OFF. 

Initiate test mode (Connect terminals TE2 and E1 of check connector with |G SW OFF.) 
Start the engine and warm the engine up with all accessaries SW OFF. 

After the engine is warmed up, let it idle for 3 minutes. 


QOOOVO 


After performing the idling in 4, perform gradual acceleration with in the range 1,300 
— 1,700 rom (centered around 1,500 rpm) with the A/C SW ON. 

(Take care that the engine speed does not fall below 1,200 rpm when shifting. Gradually 
depress the accelerator pedal and keep it, steady so that engine braking does not occur.) 
Maintain the vehicle speed at 40 — 50 mph. 

Keep the vehicle running for 1 — 2 minutes after starting acceleration. 


HINT: If any malfunction is detected, the ‘‘CHECK’’ engine warning light will light up during step ©. 


NOTICE: f the conditions in this test are not strictly followed, detection of the malfunction will not 
be possible. 


© 


FI-10 
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INSPECTION OF DIAGNOSIS CIRCUIT 


Fuse 
EFI 
15 A 


Engine (& ECT) ECU 


FL 
AM2 


Ignition Switch Fuse 


EF 


| Main Relay 


+B 


Check 


FIS179 


Connector 


o+B1 
“CHECK” Engine : 
Warning Light 


a Does ‘‘CHECK’’ engine warning light come on 
when ignition switch is at ON? 


YES 
pt 


System Normal 


| NO 


Does ‘‘CHECK’’ engine warning light come on 


when ECU termina! W is grounded to the body? 


YES 


p>} ECU terminal E47 and 


Check wiring between OK 


Try another 


body ground. ECU. 


| No 


| BAD 


Check bulb, fuse and wiring between ECU and 
ignition switch. 


BAD 


Repair or replace. 


Repair or replace. 


F 
Does ‘'CHECK" engine warning light go off YES 
when the engine is started? System Normal 
| NO 
[ Check wiring between ECU and ‘’CHECK"’ en- BAD é 
i ‘i ‘i [=| Repair. 
gine warning light. 
i OK . 
iri inal T and check 
is there diagnostic code output when check NO Cheeks witig between ECUSerming ae one 
2 +--+} connector terminal TE1, and ECU terminal £1 and 
connector terminals TE1 and E1 connected? A 
check connector terminal E1. 
L 
i YES | OK 
Does ‘’CHECK" engine warning light go out after | NO " : Try another 
| repair according to malfunction code? Further repair required. ECU. 
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TROUBLESHOOTING WITH VOLT/OHMMETER 


HINT: 

* The following troubleshooting procedures are designed for inspection of each separate system, therefore 
the procedures may vary somewhat. However, troubleshooting should be performed while referring to 
the inspection methods described in this manual. 


® Before beginning inspection, it is best to first make a simple check of the fuses, fusible links and the con- 
dition of the connectors. 


@ The following troubleshooting procedures are based on the supposition that the troble lies in either a short 
or open circuit in a component outside the computer or a short circuit within the computer. 


a 


If engine trouble occurs even though proper operating voltage is detected in the computer connector, then 
it can be assumed that the engine (and ECT) ECU is faulty and should be replaced. 


LOCATION OF FUSES AND FUSIBLE LINKS 


Fusible 
Link 
AM2 30 A 
Fusible 
Link 


Fuse 
IGN 7.5 A 


FI-12 
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EF] SYSTEM CHECK PROCEDURE 
HINT: : 
« Perform all voltage measurements with the connectors 
connected, (ex. Code No. 10) 
® Verify that the battery voltage is 11 V or more when-the 
ignition switch is in ''ON’’ position. 
Using a voltmeter with high impedance (10 kQ/V minimum), 
measure the voltage at each terminal of the wiring con- 
netors. 
FI2914 
Terminals of Engine ECU 
Symbol Terminal name | Symbol Terminal name Symbol Terminal name 
EO1 | POWER GROUND | G2 DISTRIBUTOR - 
EQ2 POWER GROUND G1 DISTRIBUTOR ACI A/C MAGNET SWITCH 
No.1 INJECTOR | NE DISTRIBUTOR ACT A/C AMPLIFIER 
No.3 | INJECTOR / E1 ENGINE GROUND SPD SPEED SENSOR 
No.2 | INJECTOR VE CHECK CONNECTOR -— | 
lr No.4 INJECTOR | 6O DISTRIBUTOR - 
STJ COLD START INJECTOR | _ _ 
EGR EGR VSV a: CHECK CONNECTOR ee 
RSC {SC VALVE OX1 CHECK CONNECTOR ae 
RSO {SC VALVE Ox2 CHECK CONNECTOR FPR FUEL PUMP RELAY 
OXYGEN SENSOR | KNOCK CONTROL 
we HEATER | BNE SENSOR = 
| TURBOCHARGING 
“INT INTERCOOLER ECU | PIM PRESSURE Ww WARNING LIGHT 
| SENSOR 
- | THW WATER TEMP. SENSOR - 
IGT IGNITER IDL LAR OTALESOSIHON STP STOP LIGHT SWITCH 
| SENSOR 
TURBOCHARGING | ae 
TPC1 PRESSURE VSV / THA AIR TEMP. SENSOR WIN INTERCOOLER ECU 
L = ee een? 
THROTTLE POSITION 
z “a SENSOR i. 
- |S AIR FLOW METER 7 
INTAKE AIR TAILLIGHT and 
WIS | ysv 7 | = ELS | DEFOGGER | 
SENSOR POWER 
= vc 
ra SOURCE +Bi MAIN RELAY 
ws 
FC CIREY T-OPENING i E2 SENSOR GROUND BATT BATTERY 
RELAY i 
IGF iGNITER | STA STARTER SWITCH +B 


MAIN RELAY 


Engine ECU Terminals 
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Voltage at Engine ECU Wiring Connectors 
No. Treminals Condition. STD voltage (V} | See page 
+B i 
1 +B1 — 1 iG SW ON 10 ~ 14 FL14 
[ 2 BATT — E1 _ 10 - 14 FI-I5 
IDL ~ E2 Throttle valve open 4-6 
VC — E2 : _ 4—6 
3 IG SW ON Fi-16 
Throttle valve fully colsed 0.1 ~ 1.0 
VTA — E2 
Throttle vaive open 4—5 
VC — E2 oy 4—6 
iG SW ON Measuring plate fully closed 3.7 ~ 4.3 
4 Measuring plate fully open 0.2 — 0.5 FI-18 
VS — E2 
Idling - 2.3 — 3.8 
3,000 rpm = 1.0 ~ 2.0 
No.1 
No.2 EQ1 
5 No.3 FO2 IG SW ON 10 — 14 FI-19 
No.4 
8 THA — E2 Intake aie temp. 20°C (68°F} 1-3 FI-20 
IG SW ON 
7 THW — E2 Coolant temp. 80°C (176°F} 0.1 — 1.0 FI-21 
8 STA — E14 Cranking 6— 14 FI-22 
9 IGT — E1 idling 0.7 — 1.0 FI-23 
RSC 
10 RSO 7 €1 IG SW ON Engine ECU connectors disconnected 8- 14 Fi-24 
t 
M1 W — £1 No trouble { CHECK engine warning light off) 10-14 F-28 
L and engine running 
PIM — E2 2.5 — 4.5 
42 IG SW ON FI-26 
VC — E2 4-6 
13 AC1 — £1 IG SW ON Air conditioning O — 14 FI-27 
14 WIN -- E1 IG SW ON - 3 FI-28 
Idling (More than 30 second) — 3 
15 INT — £1 FI-29 
idling Throttle valve open 10 — 14 
Engine ECU Terminals 
EOT|No. tINo. 2FRSO} RSC] HT 7 STSPEGA, G2 | NE | IGF} TPChTVi ive [44 OX [PIM JTHWETHA] VS. stl ELS BAT 
E02 |No.3}No.4 INT iGT G1 yEG— RLY} Et wa gee KNK] IDL | VTA: FC J+B1 bi 


FL-14 


neoognconca 
{saiuislels)xneinisials eisiesiaiesin 


Fi29t4 


® (iG SW ON) 
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No. Terminals _Trouble Condition STD Voltage 
+B 
1 +B 7 EW No voltage iG SW ON 10 -—14V 
EFI Main Relay Engine ECU 
FL 
MAIN 
2.0L 
~ 
Battery| | 
cae ns 
FI5132 am 7 ~ 
There is no voltage between ECU terminals +8 or +B1 and E1. 


f 


® Check that there is voltage between ECU terminal +B or +B1 
and bedy ground. (iG SW GN) 


Voltmeter” 


sa sor —— 
NGooGeoRENoR ic 
Ot (eC 


FI2757 


u 


NO | OK 
lo Check wiring between ECU terminal E1 and body 
ground. 
] 
| OK | BAD 


Try another ECU. 


Check fuses, fusible links and 
ignition switch. 


BAD 


OK 
A; 
Check EFi main relay. BAD, Replace. 
OK 
i 
Check wiring between EFI main BAD 


relay and battery. 


pero Repair or replace. 


Repair or replace. 


f-—-} Repair or replace. 


Fuse EFI 15 A 


FL d 
MAIN & 
2.0L 8 


Battery | 


FLiB43 


0 -— 
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No. Terminals Trouble Condition STD Voltage 
2 BATT ~— E1 No voltage | _ 10 — 14V 
4 Engine ECU 


‘o) There is no voltage between ECU terminals BATT and E1. 


FI2783. 


Check that there is voltage between ECU terminal BATT and 
@ body ground. 


NO 


| ok 


® Check wiring between ECU terminal E1 and body 


F12754 ee 


ground. 
| OK BAD 
Try another ECU. | Repair or replace. 
: | BAD 
Check fuse and fusible link. Replace. 
OK 

Check wiring between ECU terminal | BAD Mansvisr¥aclacs 
and battery. p Rene 


FI-16 
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T 
No. Terminals | Trouble Condition STD Voltage 
IDL ~ E2 Throttle valve open 4-—6V 
ve — E2 eet = 4—-6V 
3 — No voltage ignition 
Switch ON | Throttle vaive fully closed O.1—1.0V 
VTA — E2 
__ : Throttle valve fully open 4—-5V 7 
Engine ECU 
Throttle Position Sensor 
E2 
g IDL 
VIA 
ve Sian ae ween 
FITS66 


FA2762 


FI3898 


Ohmmeter 


@ IDL — E2 


lows is no voltage between ECU terminals IDL and £2. 


G SW ON) (Throttle valve open} 


J 
¥ 
Check that there is voltage between ECU terminal +B or +B1 
® and body ground. (iG SW ON) 
NO | OK 
Check wiring between ECU terminal E1 and body 
ground. 
| OK BAD 


Try another ECU. 


Repair or replace. 


q 
Refer to +B — E1 trouble 
section (No.1). 
{See page Fl-14} 


BAD 


pong 


Repair or replace. 


i 


Check throttle position 
sensor. (See page FI-33) 


| BAD 


@ 


| ok 


Repair or replace. 
throttle position sensor. 


Check wiring between ECU and 
throttle position sensor. 


| oK 


EF| SYSTEM — Troubleshooting with Volt/Ohmmeter 


ECU 


4 4} 
igesrsccsess & 


Voltmeter 


eve — E2 


FI-17 


No voltage between ECU terminals VC and E2. . 


® {IG SW ON) 


F784 


Check that there is voltage between ECU terminal +B or +B1 and 


body ground. (IG SW ON) 


| o« ee 


NO 


Throttie Position Sensor 


FIa757, 


) Check throttle position sensor. 


(See page Fl-33) 


Refer to +B — £1 trouble 1 
section (No.1). 
(See page Fi-14) 


| BAD 


| 0K 


Repair or replace, 


Check wiring between ECU and throttle 
position sensor. 


| ox 


| BAD 


Try another ECU. 


® VTA — E2 


| Repair or replace. 


@ No specified voltage at ECU terminals VTA and E2. 


(iG SW ON) 


FI2763 


is 


Check that there is voltage between ECU terminals VC and E2. 


(IG SW ON) 


| No 


FI2764 


Refer to VC — E2 trouble 
section. 


OK 
y 


| 
| 
t 


@ Check throttle position sensor. 
(See page FI-33} 


BAD : 
Repair or replace. 


OK 
y 


Check wiring between ECU and 
throttle position sensor. 


t+ Repair or replace. 


Throttle Position Sensor 


Ohmmeter 


OK 


Try another ECU,| 


FL-18 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter 
No. Terminals Trouble Condition STD Voltage ] 
ve— £2 | - 4-6V 
ignition i : 
SW ON L Measuring plate fully closed 3.7-43V 
No voltage | Wieasuring plate fully open 02-O05V 
idling _ 2.3 —.2.8V 
| 
3,000 rpm - 10—-2.0V 
Engine ECU 


[eniza9 


Air Flow Meter 


{Fl2787 
Air Flow Meter 
Ohmmeter ae 
Ea 
© VC PE2 VS 


(iG SW ON) 


@ There is no voltage between ECU terminals VC or VS and £2. 


2 and body ground. (iG SW ON) 


@® Check that there is voltage between ECU terminal +B or +B1 


OK 


| no 


Refer to +B — E1 
trouble section (No.1). 
(See page FI-16) 


Check wiring between ECU terminal E1 and body ground. 


OK 
i 


T 
| 


| BAD 


Check air flow meter. 
|® (See page FI-31) 


Repair or replace. 


BAD OK 
y ¥ 
Replace air Check wiring between ECU and 
flow meter. air flow meter. 
OK I BAD 
id 


Try another ECU. 


| Repair or replace, | 


EFI SYSTEM ~— Troubleshooting with Volt/Ohmmeter FL-19 


| No. Terminats Trouble Condition STD Voltage 
No.1 | 
No.2 £01 
5 No.3” E02 No voltage IG SW ON 10 — 14V 
No.4 


Ignition Switch 


Engine ECU 


Solenoid 
Resistor 


No.40 


Injector 


FI5206 


and/or No.4 and £01 and/or E02. (1G SW ON) 


se| 


Secenems! : = 5 : 
a lo Check that there is specified voltage between solenoid resistor 


@ lore is voltage between ECU terminals No.1, No.2, No.3. | 


asi jaan 


yy terminal +B and body ground. STD voltage: 10 — 14 V 
f OK | NO 
Check fusible links, wiring BAD | Repair or 
EIB 14, and ignition switch. replace. 
Solenoid Resistor Voltmeter 3) 


Check that there is specified voltage between resistor terminals 
@ (No. 10, No.20, No.30 or No.40) and body ground. 
STD voltage: 10 — 14V 


OK | NO 


Replace resistor. 


0.20 No.30 as 7 a 
fipe28 Check wiring between ECU and BAD Aadsinor replace 
resistor. # pines: 


OK 


Replace injector. 


® Check resistance of each injector. | BAD 
““ STD resistance: 2 -—- 40 


OK 


Li 
Try another ECU. 


FI-20 


EFl SYSTEM — Troubleshooting with Volt/Ohmmeter 


Tarersielan 
| 2QUEROE 


COI 
Voltmeter Sw 
wy : [ 


FI2767 


Air Flow Meter @) 


Ohmmeter 


No. Terminals Trouble Condition STD Voltage 
A 3 : 
6 THA1— E2 No voltage iG SW ON ieee eee (ack 1-3V 
Engine ECU 
E2 
THA 
Air Temp. Sensor 
(Air Flow Meter) 
FI1272 
= 
‘oO There is no voltage between ECU terminals THA1 or E2. 
eeu © we sw ony 
Oe that there is voltage between ECU terminal +B (+B1) 
‘and body ground. dG SW ON) 
OK | NO 
Refer to +B — E1 
FI2767 


trouble section No.1. 
(See page FI-14) 


ai 
Check wiring between ECU terminal E1 and body ground. 
OK | BAD 
y 
Check air ternp. sensor. 2 
® (See page FI-31) | Repair or replace. 
BAD | OK 
eee | 
Replace air Check wiring between ECU and air 
flow meter. temp. sensor. 


| ox 


| BAD 


Try another ECU. 


| Repair or replace. 


+ 


EFI SYSTEM — Troubleshooting with Volt/Ohmmeter FI-21 


[2 ee 
eat ; 
Voltmeter ; ; bed 


No. | sc: Terminals Trouble Condition : 
7 THW_ E2 No voltage 1G SW ON Coolant. temperature eiteee 0.4 — FON 
Engine ECU 
Water Temp. Sensor 

THW “s 
E2 

FIG572 _ 

ECU ‘oO @ There is no voltage between ECU terminals THW and E2. 
Za abs {IG SW ON) 


Se 


® Check that there is voltage between ECU terminal +B or +B1 
and body ground. (iG SW ON) 


OK 


FI2757 


| no 


Refer to +B — £1 
trouble section (No. 1}. 
{See page Fl-14) 


Check wiring between ECU terminal E1 and body ground. 


OK 
y 


| BAD 


@ {See page Fi-41} 


Check water temp. sensor. 


Repair or replace. 


Replace water 
temp. sensor. 


OK 
1 


Check wiring between ECU and 
water temp. sensor. 


Water Temp. Sensor @ 


OK BAD 


= Try another ECU. 


| | Repair or replace. 


FI-22 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter 
No. Terminals Trouble Condition STD Voltage 
[; 8 STA — E1 No voltage Cranking 6-— 14V 

ignition Switch Engine ECU 
AMi 
sie = —ASTA 
Starter 
Terminal 50 
To Circuit Opening Relay 
E1 


FI6241 


@ There is no voltage between ECU terminals STA and E1. 
if (IG SW START} 


¥ 
Check starter OK | Check wiring between ECU terminal STA 
operation. and ignition switch terminal ST1. 


BAD | OK 


FI2768 


| Repair or replace. 


Check wiring between ECU terminal E1 and body 


le ground. 


| OK | BAD 


| Try another ECU. | | Repair or replace. 


Be fusible links, battery, wiring | BAD 


eee ' Repair or replace. 
and ignition switch. eee ER | 


Fi2755 


OK 


Voltmeter @ ¥ 
Cw Check that there is voltage at terminal 50 of starter. 
——- Starter 


—g_Terminal 50 @ «iG SW START) STD voltage: 6 — 14V 
los awl | OK | NO 


=o | ee | Check wiring between ignition switch “| 


EFl SYSTEM — Troubleshooting with Volt/Ohmmeter FI-23 


FI5133 


No. Terminais Trouble Condition STD Voltage 
9 IGT — ET No voltage Idling 0.7 — 1.0V 
Ignition Switch Engine ECU 


To Tachometer 


Ignition Coil 


Battery igniter 


tp There is no voltage between ECU terminals IGT and E17. 
{Idling} 


Li 
Check that there is voltage between ECU terminal IGT and body 
@ i 

ground. (idling) 


NO | OK 
| Check wiring between ECU BAD | Repair or 
fer ‘S) terminal E1 and body ground. replace. 
OK 
ECU @ | 
mea si ag Try another ECU. 
ppp | 
ee 
ye Check fusible links and ignition BAD . 
5 [=| Repair or replace. 
switch. 
| ox 
aa BAD F 
coon Check distributor. a Repair or replace. 
| OK 
Check wiring between ECU and BAD R : 
Ped Repair or replace. 
battery. 
| oK 
BAD 
Check igniter. t= Repair or replace. 


FL24 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter 
a T 
No. Terminals Trouble | Condition STD Voltage 
is 
i 
RSC | Engine ECU connectors , 
10 RSsO E1 No voitage He SW ON disconnastsd 8-—14Vv 
4 Engine ECU 
. Fuse EFI Main Relay 
EFI ISA / 
© £} 
Ignition Switch 
FL 
MAIN 
2.0L » 
Battery 


FI5136 


PO3472 


lo (iG SW ON) 


There is no voltage between ECU terminals RSC or RSO and E1. 


a 


l and body ground. (IG SW ON) 


Check that there is voltage between ECU terminal +B or +B1 


OK 


Voltmeter 


cy 


FR2757 


ul 


| 0 


Refer to +B -- E1 
trouble section (No.1). 


Check resistance between iSC 


valve terminals +B and RSC or 
@RsO. 
STD resistance: 
Approx. 19.3 — 22.3 Q 


BaD Replace ISC valve. 


. 


Check wiring between ECU and BAD : 
f—-—| Repair or replace. 
{SC valve. 
® 
_ OK 
ii 


Try another ECU. 


EFI SYSTEM — Troubleshooting with Volt/Ohmmeter FI-25 


No. Terminals Trouble Condition 
44 WE No voltage No trouble ISCHECK® engine warning light 
off) and engine running. 


FI6126 


To ignition Switch (IG 1) 


GAUGE 15 A 


Combination Meter 


Engine ECU 


“CHECK” 
Engine 
Warning Light 


FI2772 


Fi2773 


There is no voltage between ECU terminals W and E1. 


lo aie 


| 


Check that there is voltage between ECU terminal W and body 


e ground. 


NO | OK 
= Check wiring between ECU terminal E1 and body 
ground. 
I 
OK | BAD 
i i 
Try another ECU. Repair or replace. 


y 
Check GAUGE fuse (15 A) and ‘CHECK’ 
engine warning light. 


OK | BAD 


Repair or replace. 


Fuse blows again 


t 


Repair o A 
W and fuse. pair or replace 


Check wiring between ECU al BAD 


FI4226 


EFL SYSTEM — Troubleshooting with Volt/Ohmmeter 
No. Terminals Trouble | Condition STD Voltage 
PIM— E2 2.5 —45V 
iT :~SCOUNO voltage | IG SW ON 
VO~— E2 | 4-—6V 
ace = : 
ECU 
£2 £2 
PIM PIM 
vec 
ve 
Turbocharging 
Pressure 
Sensor E1 


PO3471 


@ There is no voltage between ECU terminais PIM or VC and E2. 
L. iG SW ON) 


! - 


@ Check that there is voltage between ECU terminal +B or +B1 
and body ground. (iG SW ON) 
| NO 


Refer to +B — Ef 
trouble section {No.1}. 
(See page Fl-14) 


OK 


y 
@ Check wiring between ECU terminal E1 and body ground. 


Voltmeter a a 3 


bai 


FH2757 


OK | BAD 


' 
Check turbocharging pressure 
sensor. (See page F!-42) 


Repair or replace. 


BAD 


| OK 

ul tae 
Replace turbocharging Check wiring between ECU and 
pressure sensor. vacuum sensor. 


| c 


Try another ECU. 


| BAD 


Repair or replace. 


EFL SYSTEM — Troubieshooting with Volt/Ohmmeter 


FL27 


Terminals | Trouble 


No. | Condition 
13 | AC — E1 | No voltage Air conditioning ON 
Engine ECU 
To 
AIC Amplifier phi = Js ACI 
E1 


FIO922 


A/C Compressor 


(Air conditioning ON} 


Our is no voltage between ECU terminals AC1 and E1. 


NO | OK 


Check wiring between ECU BAD | Repair or 
Hoh76 ® terminal £1 and body ground. replace. 
| OK 
Try another ECU. al 
i 
Check wiring 
Check compressor runnin psOKs BetweanECH 
p H 8- terminal AC1 and 
amplifier. 
FI3219 oh BAD | BAD 
Repair or replace. 
ECU _®& 
 Ceate eae a | = . 
Ohmmeter'= So” \ em sneccinan tele voltage between | aan Repair or replace. 
as Me amplifier terminal and body ground. 
OK 
Check wiring between amplifier and BAD_| Repair or replace. 
ECU or compressor. 


EF| SYSTEM — Troubleshooting with Volt/Ohmmeter 


To Ignition Switch 


PO03672 


No. Terminals Trouble Condition STD Voltage 
[4 WIN — E1 No voltage IG SW ON Oo-3V 
Intercooler ECU Engine ECU 


PO36864 


PO3662 


E 


(iG SW ON) 


There is no voltage between ECU terminals WIN and E1. 


| 


® 


ground. 


Check that there is voltage between ECU terminal WIN and body 


NO | OK 


® 


ground. 


Check wiring between ECU terminal E1 and body 


[0% 


| BAD 


Try another ECU. 


Repair or replace. 


i 


ignition switch. 


Check IGN fuse, intercooler ECU and 


OK | BAD 


| Repair or replace. 


LL 


| Fuse blows again 


Check wiring between ECU terminal 
WIN and fuse. 


BAD 


Repair or replace. 


Ohmmeter 


EFI SYSTEM — Troubleshooting with Volt/Ohmmeter FI-29 


No. Terminals Troubie | Condition STD Voltage 
<2 eee 7 Idling (More than 30 second) o-3V 
- lo voltage 
| idling <=> Throttle valve open : 10 — 14V 


Intercooler ECU Engine ECU = 


To Ignition Switch 


PO3672 


‘) i Hance is no voltage between ECU terminals INT and E1. 
© dating! 


i 


® Check that there is voltage between ECU terminal INT and body 


“ 


ground. 
NO OK 
Check wiring between ECU terminal E1 and body 
oa6e2 @ ground. 


T 


ECU @ | OK | BAD 


| ee ‘ Jeapgt aps | Try another ECU. Repair or replace. 


Voltmeter aw 


¥ 
Check IGN fuse intercooler ECU and 
ignition switch. 


OK | BAD 


PO3665 [ Repair or replace. 


| Fuse blows again 


Check wiring between ECU terminal] BAD Hupaie cic fepleed 
INT and fuse. B e . 


FI-30 


EFI SYSTEM -— Troubleshooting with Volt/Ohmmeter 


To 
EF] 


Engine ECU 
Check Connector 
(SS EEE LEP OXQ 
ifr Saas Fl : 
il! i 
il! i 
| | yet 
Main Relay : i a) VF 
He ' 
Oxygen Sensor SSH hae 
ae 
— = —- —% OX1 
ciene in, pein.” a Pr ee 7 ne ae 
Ox 
HT 
i 
} 
se + 4 E1 
ste 


| ECU 


Tereleieretele | pisyare[eiwcare elas 
laleleislsieis | apeielsiaiaisierataiy: 


E1 
TE1 


Check Connector 


E1 
TEI 
VF 


iatatateietstetsiatotetat 

Voltmeter 

Ey] 

EY 

aa E1 

‘ey 

io 
FI3578 
\ NS 
Check Connector ~~~ 2) 


o) There is no voltage between ECU terminals VE and £1. 


T 


| Check that there is voltage between ECU terminal VE and body ground. 


NO OK 


[ Check wiring between ECU termina 


E1 and body ground. 


7 OK 


t BAD 


| Try another ECU. 


D 
| Ban Repair or replace. 


ts ait leaking into air induction system? 


BAD z 
j= | Repair or replace. 


1 OK 


Check spark plugs. 


BAD 


a 


Repair or replace. 


| OK 


Check distributor and ignition system. 


BAD : 
[=| Repair or replace. 


} OK 
7 BAD 5 
Check fuel pressure. fe) Repair or replace. 
y OK 
BAD 
Check injectors. eal Repair or replace. 
} OK 
aa BAD 3 
* Check cold start injector. [| Repair or replace. 
¢_ OK 
BAD 
Check air flow meter. jaa Repair or replace. 
YOK B 
2 OK 
@ Check operation of oxygen sensor. ae System normal. 
BAD 
Check wiring between oxygen sensor BAD ea gate 
and ECU. Repair wiring. 
OK : ; 
* Rich malfunction 
POR ee Seen 7 : 


EFI SYSTEM — Air induction System (Air Flow Meter) FL-31 


AIR INDUCTION SYSTEM 
Air Flow Meter 


POTENTIONMETER 


Compensation Plate 


Damping Chamber ~ Compensation Plate 


‘ 


Return Spring —> 


Air Temp. -——— 


Wy INTAKE 
Sensor 


CLEANER 
CHAMBER Cioe 


a Nair By-Pass 
FROM AIR / Passage ‘Measuring Plate 
CLEANER Measuring Plate 


Air By-Pass Passage 
F11286 FI0449 


|} ON-VEHICLE INSPECTION 


INSPECT RESISTANCE OF AIR FLOW METER 
{a} Disconnect the air flow meter connector. 


THA £2 VC E2 VS 


(b) Using an ohmmeter, measure the resistance between 
each terminal. 


Between terminals Resistance (Q) Temp.°C (°F) 
—2 —VS 200 — 600 _~ 
E2 — vc 200 — 400 cost 
10,000 — 20,000 —20 (-4) 
4,000 — 7,000 0 {32} 
E2 — THA 2,000 -—- 3,000 20 (68) 
900 — 1,300 40 (104) 
400 — 700 60 (140) 


If the resistance is not as specified, replace the air flow 
meter. 


{c) Reconnect the air flow meter connector. 


PO3625 


REMOVAL OF AIR FLOW METER 
1. DISCONNECT AIR FLOW METER CONNECTOR 


2. DISCONNECT ACCELERATOR CABLE 
3. DIECONNECT AIR CLEANER HOSE 
4 


REMOVE AiR CLEANER CAP AND AIR FLOW METER AS- 
SEMBLY 


FI-32 


EFI SYSTEM — 


Air Induction System (Air Flow Meter) 


FI5250 


Measuring 
Plate 


P03626 


FI6250 


5. 


REMOVE AIR FLOW METER FROM AIR CLEANER CAP 


Pry off the lock plates, and remove the bolt, four nuts, four 
plates, air flow meter and gasket. 


INSPECTION OF AIR FLOW METER 
INSPECT RESISTANCE OF AIR FLOW METER 


Using an ohmmeter, measure the resistance between each 


terminal by moving the measuring plate. 
Between Resistance (Q) Measuring plate 
terminais i opening 
| 200 — 600 Fully closed 
—2—VS I 
| 20 — 1,200 Fully open 


HINT: Resistance between terminals E2 and VS will 
change in a wave pattern as the measuring plate slowly 
opens. 


if the resistance is not as specified, replace the meter. 


INSTALLATION OF AIR FLOW METER 


1. 


INSTALL AIR FLOW METER TO AIR CLEANER CAP 


Install the air flow meter with the gasket, lock plate, four 
plate washers, four nuts and bolt. Pry the lock plate on the 
nut. 


INSTALL AIR CLEANER CAP AND AIR FLOW METER 
ASSEMBLY 


CONNECT AIR CLEANER HOSE 
CONNECT ACCLERATOR CABLE TO CLAMP 
CONNECT AIR FLOW METER CONNECTOR 


EFL SYSTEM — Air Induction Systern (Throttle. Body} FL33 


Throttle Body 


PO3345 FI4823 FI1533 


Throttle Position 


Throttle Position 


PO3341 


PO3343 


ON-VEHICLE INSPECTION 
INSPECT THROTTLE BODY 


1. 


(a) 


Check that the throttle linkage moves smoothly. 


(b) Check the vacuum at each port. 
® Start the engine. 
® Check the vacuum with your finger. 
Port name | At idling Other than idling 
Pp | No vacuum Vacuum 
| | No Vacuum =| Vacuum 


INSPECT THROTTLE POSITION SENSOR 


(a) 
(b) 
{c) 


(d) 


Apply vacuum to the throttle opener. 
Disconnect the sensor connector. 


Insert a thickness gauge between the throttle stop 
screw and throttle opener. 

Using an ohmmeter, measure the resistance between 
each terminal. 


SST 09240-00020 


FI-34 EFl SYSTEM — Air Induction System (Throttle Body) 


IDL VTA VC 
eee ett) 


F14823 FI0O507 


ae 


1,300 — 1,500 rpm 


° RPM 


£00137 Tachometer 


Clearance between Between Resistante 
lever and stop screw terminals 
O mm (0 in.) VTA — E2 0.2 ~ 0.8 kQ 
L 0.50 mm (0.020 in.) (DL — E2 2.3 kQ or less 
0.70 mm (0.028 in.) IDL — E2 Infinity 
Throttle valve fully VTA — £2 2.3 —10ko 
opened 
_ VC — £2 3 -7kO 


(d) Reconnect the sensor connector. 
INSPECT THROTTLE OPENER 


Warm up engine 

Allow the engine to warm up to normal operating tem- 
perature. 

Check idie speed 

idle speed: 800 + 50 rpm 


Check throttie opener setting speed 


{a) Disconnect the vacuum hose from the throttle opener, 
and plug the hose end. 


(b) Maintain the engine at 2,500 rpm. 


(c) Release the throttle vaive. 
(d) Check that the throttle opener is set. 


Throttle opener setting speed: 
1,300 — 1,600 rpm (w/Cooling fan OFF) 


(e) Reconnect the vacuum hose to the throttle opener. 


PO3336 


PO3340 


PO3333 


EFI SYSTEM — Air Induction System (Throttle Body) FI-35 


REMOVAL OF THROTTLE BODY 


1. 


10. 


DISCONNECT CABLE FROM NEGATIVE TERMINAL OF 
BATTERY 


DRAIN ENGINE COOLANT 


DISCONNECT ACCELERATOR CABLE FROM THROTTLE 
LINKAGE 


REMOVE INTERCOOLER 
(See steps 5, 6 on page TC-14) 


REMOVE AIR CONNECTOR 
Remove the four bolts and air connector. 


REMOVE AIR CONNECTOR STAY 


Remove the two bolts and two nuts air connector stay. 


DISCONNECT THROTTLE POSITION SENSOR 
CONNECTOR 


DISCONNECT ISC VALVE CONNECTOR 


DISCONNECT HOSES FROM THROTTLE BODY 
(a) PCV hose 

(b} Water by-pass hoses from by-pass pipe 
(c} Twe vacuum hoses for EGR 

{d) Air hose from by-pass pipe 


REMOVE THROTTLE BODY 
Remove the four bolts, throttle body and gasket. 


FL-36 


EFI SYSTEM — Air Induction System (Throttle Body) 


FibOSO 


P03338 


PO30246 


FI5140 


11. IF NECESSARY, REMOVE ISC VALVE FROM THROTTLE 
BODY : 


Remove the four screws, ISC valve and gasket. 


INSPECTION OF THROTTLE BODY 
1. CLEAN THROTTLE BODY 


(a) 


Using a soft brush and carburetor cleaner, clean the 
cast parts. 


(b) Using compressed air, clean all the passages and 


apertures. 


NOTICE: To pervent deterioration, do not clean the throt- 
tle position sensor. 


{a} 
(b) 


INSPECT THROTTLE VALVE 


Apply vacuum to the throttle opener. 


Check that there is no clearance between the throt- 
tle stop screw and throttle lever when the throttle 
vaive is fully closed. 


INSPECT THROTTLE POSITION SENSOR 


(See step 2 on page FI-33) 


(a) 


IF NECESSARY, ADJUST THROTTLE POSITION SENSOR 


Loosen the two mount screws of the sensor. 


Apply vacuum to the throttle opener. 


Insert a thickness gauge 0.60 mm (0.024 in.) between 
the throttie stop screw and throttle lever. 

Connect the test probe of an ohmmeter to the termi- 
nals IDL and E2 of the sensor. 


Gradually turn the sensor clockwise until the ohm- 
meter indicator deflects, and secure it with the 


03337 


PO3339 


EF: SYSTEM — Air induction System (Throttle Body) 


(e) Recheck the continuity between té 


Cleatance between 
lever and stop screw 


9:50 mim (0.020 in.) 


inuity (IDL — E14) 


Continuity 


0.90 mm (0.035 in.} No continuity 


INSTALLATION OF THROTTLE BODY 


1. 


INSTALL ISC VALVE TO THROTTLE BODY 
(See Pub. No. RMI164E FI section) 
INSTALL THROTTLE BODY 


install a new gasket and the throttle body with the four 
bolts. 


Torque: 19 N-m (195 kgf-cm, 14 ft-Ibf) 


CONNECT HOSES TO THROTTLE BODY 

(a) PCV hose 

(b) Water by-pass hoses from by-pass pipe 
(c) Two vacuum hoses for EGR 

(d) Air hose from by-pass pipe 


CONNECT ISG VALVE CONNECTOR 
CONNECT THROTTLE POSITION SENSOR CONNECTOR 


INSTALL AIR CONNECTOR STAY 


Install the air connector stay with the two bolts and two 
nuts. 


Torque: 
Nut 7.8 N.m (80 kgf-cm, 69 in.-Ibf) 
Bolt 19 N-m (195 kgf-cm, 14 ft-lbf) 


FI-38 - 


EFI SYSTEM — Air induction System (Throttle Body) 


P03336 


7. INSTALL AIR CONNECTOR 


Check Conne 


Fi4059 


a 


Install the air connector with the four bolts. 
Torque: 19 N-m (195 kgf-cm, 14 ft-Ibf) 


a 


INSTALL INTERCOOLER 
(See steps 12, 13 on page TC-21} 


CONNECT ACCELERATOR CABLE. AND ADJUST IT 


. CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY 
. FILL ENGINE WITH COOLANT 


{a) Slowly fill the system with coolant. 


Use a good brand of ethylene-glycol or TOYOTA radi- 
ator conditioner or equivalent anticorrosive, mixed ac- 
cording to the maker's directions. 


Ethylene-glycol type: This type has an antifreeze and 
anticorrosive effect. 
TOYOTA radiator conditioner: This has only an an- 
ticorrosive effect. 

NOTICE: 

® Do not use an alcohol type coolant. 

* The coolant should be mixed with demineralized water 

or distilled water. 

Capacity (w/Heater): 
6.0 liters (6.3 US gts, 5.3 Imp.qts)} 

{b) Reinstall the radiator cap. 

(c) Warm up the engine and check for leaks. 

(d) Recheck the coolant level and refill as necessary. 


. CHECK FOR FUEL LEAKAGE 


{a) With engine stopped, turn the ignition switch ON. 

(b) Using SST, connect terminals +B and FP of the check 
connector. 

SST 09843-18020 


{c) When the fuel return hose is pinched, the pressure wi- 
thin high pressure line will rise te approx. 392 kPa {4 
kgf/cm?, 57 psi), In this state, check to see that 
there are no leaks from any part of the fuel system. 


NOTICE: Always pinch the hose. Avoid bending as it may 
cause the hose to creck. 
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FI-40 EF] SYSTEM — Electronic Control System (Solenoid Resistor) 


ELECTRONIC CONTROL SYSTEM 
Solenoid Resistor 


ignition Switch 


Engine ECU 


Ft5206 


Solenoid 
Resistor 


No.10  No,40 
B 


P03234 


INSPECTION OF SOLENOID RESISTOR 
INSPECT SOLENOID RESISTOR 


Using as ohmmeter, measure the resistance between ter- 
minal +B and other terminals. 


Resistance: 4 — 6 0 each 


ff the resistance is not as specified, replace the resistor. 


EFL SYSTEM — Electronic Control System (Water Temperature Sensor) FRAT 


Water Temperature Sensor 


FI5487 


30, | 
20+ : 
10 |. Acceptable 
eg oF 
WATER TEMP. SENSOR ~ 3 
ee 
Sab 
< 
e 
n IL 
yn im 
~ [ 
= 0.5F 
0.3 
Thermistor 0.2b 
0.1¢ 
5063640 6085100 
(—4) (32) (68) (104) (140) (176) (242) 
TEMPERATURE °C (F°) 
FI3828 FI4741 
Ze Water Tarps Senecr INSPECTION OF WATER TEMPERATURE 
ee ee SENSOR 
Ohmmeter Seo 


INSPECT RESISTANCE OF WATER TEMPERATURE SENSOR 


Using an ohmmeter, measure the resistance between the 
terminals. 


Resistance: Refer to chart 
If the resistance is not as specified, replace the sensor. 


Electronic Control System 


FI-42 © EFI SYSTEM — (Turbocharging Pressure Sensor) 


Turbocharging Pressure Sensor 


Vacuum Chamber 


FROM INTAKE MANIFOLD 


Fl4548 F226 


Terminal 


Engine ECU 


E2 
PIM 
vec 


Turbacharging 
Pressure Sensor 


INSPECTION OF TURBOCHARGING PRESSURE 
SENSOR 
T. INSPECT POWER SOURCE VOLTAGE OF TURBOCHARG- 
ING PRESSURE SENSOR 
{a) Disconnect the turbocharging pressure sensor con- 
nector, 
(b) Turn the ignition switch ON. 
(c) Using a voltmeter, measure the voltage between ter- 
minals VCC and £2 of the vacuum sensor connector. 
Voltage: 4—~6V 
(d) Reconnect the turbocharging pressure sensor con- 
nector. 


2. INSPECT POWER OUTPUT OF TURBOCHARGING PRES- 

SURE SENSOR 

{a) Turn the ignition switch ON. 

(b) Disconnect the vacuum hose of the air intake manifold 
(chamber) side. 

(c) Connect a voltmeter to terminals PIM and E2 of the 
pressure sensor, and measure and record the output 
voltage under ambient atmospheric pressure. 

(d) Apply vacuum to the pressure sensor in 13.3 kPa (100 
mmHg, 3.94 in.Hg) segments to 66.7 kPa (500 
mmHg, 19.69 in.Hg) 

(e} Measure the voltage drop from step (c) above for each 
segment. 

Voltage drop 


T 
Applied 13.3 | 267 | 40.0 83.3 | 66.7 
Vacuum ’ : : : 
kPa 200) | (200) | /,300.) | (,400_\} / 500 | 


Electronic Control System 
EFL SYSTEM — (Engine (and ECT) Electronic Controlled Unit (ECU) FLAS 


Engine (and ECT) Electronic 
Controlled Unit (ECU) 


INSPECTION OF ENGINE (AND ECT) ECU 


HINT: The EFI circuit can be checked by measuring the 
resistance and voltage at the wiring connectors of the en- 
gine (and ECT) ECU. 


1. INSPECT VOLTAGE OF ENGINE (AND ECT) ECU 


Check the voltage between each terminal of the wiring con- 
nectors. 


® Turn the ignition switvh ON. 


e Measure the voltage at each terminal. 


HINT: 
© Perform all voltage measurements with the connectors 
connected. - 


® Verify that the battery voltage is 11 V or more when the 
ignition switch is ON. 


FI2911 


Electronic Control System 


FI-44 EFL SYSTEM — (Engine (and ECT) Electronic Controlled Unit (ECU)} : 
Voltage at Engine ECU Wiring Connectors 
Terminals ‘ Condition STD voltage (V) 
ans, IG SW ON 10 14 
+B1 
BATT — £4 - 10 — 14 
IDL — E2 Throttle valve open . 4-6 
Throttle valve fully colsed 0.1 ~ 1.0 
VTA — E2 SE ae Sree ee 
Throttie vaive open ° 4—5§5 
a IG SW ON 
ve — E2 _ 4—6 
Measuring plate fully closed 3.7 — 4.3 
ue 
Measuring plate fully open 0.2 —~ 0.5 
VS E2 ar 
idling 2.3 ~ 3.8 
L 3,000 rpm _ 1.0 2.0_ 
No.1 
No.2 £01 
No.3 7 E02 IG SW ON 10 — 14 
No.4 
THA — E2 IG SW ON Intake air temp. 20°C (68°F) 1—3 
THW — E2 IG SW ON Coolant temp. 80°C (176°F) 0.1 — 1.0 
STA — E1 Cranking 6 — 14 
IG — E1 idling 0.7 ~ 1.0 
RSC . 7 
RSO Ei iG SW ON Engine ECU connectors disconnected 8— 14 
W—E1 No trouble ('‘CHECK"’ engine warning light off) and engine running 10 — 14 
ACF — Ei IG SW ON Air conditioning ON 8— 14 
PIM — E2 IG SW ON 2.6 — 4.5 
2 Throttle vaive fully closed 2.0 or less 
TvIs — £1 IG SW ON my Serr ees “| 
Throttle valve open 10 - 14 
fe Idling H 10 ~ 14 
) te en ot 
Tvis — Et “ 
4,200 rpm or more 2.0 or less 
Check connector TE1 —~ E1 not connect 10 — 14 
TE1 — €1 IG SW ON wp es 
i Check connector TE1 E71 connect 1 or less 
: 
Engine ECU Terminals *1 w/ Regular Unleaded Gasoline | 
*2 w/ Premium Unleaded Gasoline 
i 
£04} No. INo.21RSQ] ASC] HT | STY eGR| G2YNE | GFL TPCHTVE OX | PIM ITHWITHA] vs S Ag [seo ATS Fe| w [stp Ze ais fear 
E02) No.3]0. NT; [er] i Bere RLYY Et E 2 ACT} WINE FO [+Bif +8 


Electronic Control System 


EF! SYSTEM — (Engine (and ECT) Electronic Controlled Unit (ECU}) ELS 

Terminals Condition STD Voltage (V) 

WIN — E1 iG SW ON Oo-—3 
idling (More than 30 second} 0-3 

INT — E1 
: idling —> Throttle valve open 10 — 14 
Engine ECU Terminais 

EO1{No.1INo.2)RSO|RSC] HT |STJSTEGR| G2 | NE | IGF | TPC ITVi VE Ox [PIM THWITHALVS EvC | [STAL AC | SPD ATS|FPR] W ESTP fexs fear 

RLY} Et TEL |TE2 FANK] IDL [VTA E2 ACT WIN] FC [+ B1h +8 


€02INo.3}No.4p INT eT Gilc— 


FI2796 
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Electronic Control System 


EFL SYSTEM — (Engine (and ECT) Electronic Controlled Unit (ECU)) 


2. INSPECT RESISTANCE OF ENGINE ECU 


NOTICE: 


¢ Do not touch the engine ECU terminais. 


® The tester probe should be inserted into the wiring con- 
nector from the wiring side. 


Check the resistance between each terminal of the wiring 
connectors. 


® Disconnect the connectors from the engine ECU. 
® Measure the resistance at each terminal. 


Resistance of Engine ECU Wiring Connectors 


Terminals Candition Resistance (Q) 
Throttle valve open Infinity 
IDL — £2 ae : i 
. Throttle valve fully closed 2,300 or less 
“ Throttle valve fullly open : 3,800 — 10,000 
VTA — E2 
Throttle valve fully ciosed 200 -- 800 
VC — E2 _ . 200 — 400 
Measuring plate fully closed 200 — 600 
VS — E2 : a 
Measuring plate fully open 20 — 1,200 
THA — E2 Intake air temp. 20°C {68°F} 2,000 — 3,000 
THW — £2 Coolant temp. 80°C (176°F) ‘ 200 — 400 
G1 
wore) nt 
qo GO Cold 125 180 
NE ~ GO Cold 155 — 240 
RSC +B 
RSO” +814 7 eotaace oe 
Engine ECU Terminals 
£01 Wo. fuo.2 ste] Tes pear 
E02 |No.3}No.4 IN WIN | FC [487 Mat 
FI2796 vend 
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co0-2 COOLING SYSTEM — Description 


DESCRIPTION 


Throttle Body 


ISC Vale ——7 fh. —~ co Water Outlet 
ey HEATER 


Be 


TO RADIATOR 


Water Pump ~ 


Turbocharger 


Thermostat FROM RADIATOR 


Water By-pass Pipe 
Water Inlet 


coos12 


COOLING SYSTEM — Description coO:3 


The cooling system is composed of the water jacket (inside the cylinder block and. cylinder head] 
tor, water pump thermostat, electric fan, hoses and other components. ; 


_ Coolant which is heated in the water jacket is pumped to the radiator through which an electric fan bidws: 
air to cool the coolant as it passes through. Coolant which has been cooled is then sent back to.the-engin 
by the water pump, where it cools the engine. 


The water jacket is a network of channels in the shell of the cylinder block and cylind 
which coolant passes. It is designed to provide adequate cooling of the cylinders and combt 
which become hot during engine operation. 


RADIATOR 


The radiator performs the function of cooling the coolant which has passed through the water jacket and 
become hot, and it is mounted in the front of the vehicle. The radiator consists of an upper tank and lower 
tank, anda core which connects the two tanks. The upper tank contains coolant from the water jacket and 
the filler inlet. It also has a hose attached through which excess coolant can flow. The lower tank has an 
outlet and drain cock for the coolant. The core contains many tubes through which coolant flows from the 
upper tank to the lower tank as well as cooling fins which radiator heat away from the coolant in the tubes. 
The air sucked through the radiator by the electric fan, as well as the wind generated by the vehicle's 
travel, passes through the radiator, cooling the coolant. Models with automatic transmission include an au- 
tomatic transmission fluid cooler built into the lower tank of the radiator. A fan with an electric motor is 
mounted behind the radiator to assist the flow of air through the radiator. The fan operates when the cool- 
ant temperature becomes high in order to prevent it from becoming too high. 


RADIATOR CAP 


The radiator cap is a pressure type cap which seals the radiator, resulting in pressurization of the radiator 
as the coolant expands. The pressurization prevents the coolant from boiling even when the coolant tem- 
perature exceeds 100°C (212°F), A relief valve (pressurization valve) and a vacuum valve (negative pres- 
sure valve) are built into the radiator cap. The relief valve opens and Jets steam escape through the over- 
flow pipe when the pressure generated inside the cooling system exceeds the limit (coolant 
temperature: 110 — 120°C, 230 — 248°F, pressure: 73.5 — 103.0 kPa, 0.75 — 1.05 kgf/cm”, 10.8 
— 14.9 psi}. The vacuum valve opens to alleviate the vacuum which develops in the coolant system after 
the engine is stopped and the coolant temperature drops. The valve’s opening allows the coolant in the res- 
ervoir tank to return to the cooling system. 


RESERVOIR TANK 


The reservoir tank is used to catch coolant which overflows the cooling system as a result of volumetric 
expansion when the coolant is heated. The coolant in the reservoir tank returns to the radiator when the 
coolant temperature drops, thus keeping the radiator full at all times and avoiding needless coolant loss. 
Check the reservoir tank level to learn if the coolant needs to be replenished. 


WATER PUMP 


The water pump is used for forced circulation of coolant through the cooling system. |t is mounted on the 
front of the cylinder block and driven by a timing belt. 


THERMOSTAT 


The thermostat has a wax type by-pass valve and is mounted in the water inlet housing. The thermostat 
includes a type of automatic valve operated by fluctuations in the temperature. This valve closes when the 
coolant temperature drops, preventing the circulation of coolant through the engine and thus permitting the 
engine to warm up rapidly. The valve opens when the coolant temperature has risen, allowing the circula- 
tion of coolant. Wax inside the thermostat expands when heated and contracts when cooled. Heating the 
wax thus generates pressure which overpowers the force of the spring which keeps the valve closed, thus 
opening the valve. When the wax cools, its contraction causes the force of the spring to take effect once 
more, closing the valve. The thermostat in this engine operates at a temperature of 82°C (180°F). 
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COOLING SYSTEM — Check and Replacement of Engine Coolant 


CO0867 


cods99 


oe, se 
ee 


| C0896 


CHECK AND REPLACEMENT O 


ENGINE COOLANT 


4s 


CHECK ENGINE COOLANT LEVEL AT RESERVE TANK 


The coolant level should be between the ‘'LOW” and 
“FULL” lines. (When the coolant is cold.) : 


If low, check for leaks and add coolant up to the ‘FULL’ 
line. 


CHECK ENGINE COOLANT QUALITY 


There should not be any excessive deposits of rust or 
scales around the radiator cap or radiator filler, hole, and 
the coolant should be free from oil. 


lf excessively dirty, replace the coolant. 


REPLACE ENGINE COOLANT 
{a) Remove the radiator cap. 


CAUTION: To avoid the danger of being burned, do not 
remove the cap while the engine and radiator are still hot, 
as fluid and steam can be blown out under pressure. 


(b) Drain the coolant from the radiator and rear left of 
engine block. 


{c) Close the drain cocks. 


13 Nem 
(130 kgf-cm, 9 ft-Ibf) 


(d) Slowly fill the system with coolant. 


Torque (Engine drain cock}: 


Use a good brand of ethylene-glycol or TOYOTA ra- 
diator conditioner or equivalent anticorrosive, mixed 
according to the maker’s directions. 


Ethylene-glycal type: This type has an antifreeze 
and anticorrosive effect. 


TOYOTA radiator conditioner: 
ticorrosive effect. 


NOTICE: 
® Do not use an alcohol type coolant. 


This has only an an- 


@ The coolant should be mixed with demineralized water 
or distilled water. 


Capacity (w/ Heater): 

6.0 liters (6.3 US gts, 5.3 Imp-ats) 
(e) Reinstall the radiator cap. 
(f} Warm up the engine and check for leaks. 


{g)_ Recheck the coolant level and refill as necessary. 


COOLING SYSTEM — Electric Cooling Fan 


CO-5 


ELECTRIC COOLING FAN 


SYSTEM CIRCUIT 


Fusible 
Link 


PO3550 


AM2 


IGN 


Engine 
Main 
Relay 


(7.5 A) 


Fusibie 
Link 


RDI 
(30 A) 


(with A/C) 
A/C High Pressure 
Switch 


{without A/C) 


COMPONENTS 


Fan Motor 


Fan Shroud 


cO-6 . COOLING SYSTEM — Electric Cooling Fan 


“ON” 


PO3666 


PO3667 


PO3669 


UON-VEHICLE INSPECTION 


Low Temperature (Below 83°C (181°F}} 


1. TURN IGNITION SWITCH ON” 
Check that the cooling fan stops. 
If not, check the cooling fan relays and water temp. 
switch, and check for a separated connector or severed 
wire between the cooling fan relay and water temp. 
switch. 
2. DISCONNECT WATER TEMP. SWITH CONNECTOR 
"Check that the cooling fan rotates. 


If not, check the cooling fan relays, cooling fan, engine 
main relay and fuse, and check for a short circuit be- 
tween the cooling fan relay and water temp. switch. 


3. CONNECT WATER TEMP. SWITCH CONNECTOR 


High Temperature (Above 93°C (199°F)) 


4. START ENGINE 


{a) Raise coolant temperature to above 93°C (199°F} 
or 102°C (216°F). 


(b) Check that the cooling fan rotates. 
if not, replace the water temp. switch. 


COOLING SYSTEM — Electric Cooling Fan cO-7 


PO36BB 


Ohmmeter 


€00103 Continuity 


@ 


Ohmmeter Battery 


00104 No Continuity 


Engine Main Relay 


CHOB11 


Continuity 


INSPECTION OF FLECTRIC COOLING FAN 
COMPONENTS 
1. INSPECT NO.1 WATER TEMP. SWITCH 


(a) Using an ohmmeter, check that there is no-continu: 
ity between the terminals when the coolant temper- 
ature is above 93°C (199°F). 


(b) Using an ohmmeter, check that there is continuity 
between the terminals when the coolant tempera- 
ture is below 83°C (181°F). 


If continuity is not as specified, replace the switch. 


2. INSPECT NO.1 COOLING FAN RELAY 
LOCATION: In the No.2 junction block 


A. Inspect relay continuity 


(a) Using an ohmmeter, check that there is continuity 
between terminals 1 and 2. 


(b} ‘ Check that there is continuity between terminals 3 
and 4. 


lf continuity is not as specified, replace the relay. 


B. Inspect relay operation 
(a) Apply battery voltage across terminals 1 and 2. 


(b) Using an ohmmeter, check that there is no continu- 
ity between terminals 3 and 4. 


lf operation is not as specified, replace the relay. 


3. INSPECT ENGINE MAIN RELAY 
LOCATION: In the engine compartment relay box. 


A. Inspect Relay Continuity 


(a) Using an chmmeter, check that there is continuity 
between terminals 1 and 3. 


(b) Check that there is continuity between terminals 2 
and 4. 


(c) Check that there is continuity between terminals 4 
and 5. 


If continuity is not as specified, replace the relay. 
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COOLING SYSTEM — Electric Cooling Fan 


coose3 


Battery 
, No Continuity 
Continuity aan 
Ce 5 
10} 
©) a O al 
__ i 
BEOO76 
Ammeter 


B. 


Inspect Relay Operation 
(a) Apply battery voltage across terminals 1 and 3. 


{b) Using an ohmmeter, check that there is continuity 
between terminals 4 and 5. 


(c) Check that there is no continuity between terminals 
2 and 4. 


If operation is not as specified, replace the relay. 


INSPECT COOLING FAN 


(a) Connect battery and ammeter to the cooling fan 
connector. 


{b) Check that the cooling fan rotates smoothly, and 
check the reading on the ammeter. 


Standard amperage: 8.8 ~ 10.8 A 


IGNITION SYSTEM 


ON-VEHICLE INSPECTION .......0....0... eee ree ene 1G-2 


1G-2 IGNITION SYSTEM — On-Vehicle Inspection 
ON-VEHICLE INSPECTION 
SPARK TEST 
CHECK THAT SPARK OCCURS 
(a) Disconnect the high-tension cord from the distribu- 
tor. 
(b}) Hold the end about 12.5 mm (0.50 in.) from the 
body of car. 
(c) Check if spark occurs while engine is being cranked. 
HINT: To prevent gasoline from being injected from in- 
jectors during this test, crank the engine for no more than 
1 — 2 seconds at a time. 
lf spark does not occur, perform the test as follows: 
SPARK TEST 
1 NO 
CHECK CONNECTION OF IGNITION COIL, Connect securely. 
IGNITER AND DISTRIBUTOR. CONNECTORS BAD 
1 OK 
CHECK RESISTANCE OF HIGH-TENSION |.» Replace the cord(s). 
CORD (See page IG-3) BAD 
Maximum resistance: 25 kQ per cord 
} OK 
CHECK POWER SUPPLY TO IGNITION Check wiring between ignition switch 
COIL AND IGNITER cs BAD | to ignition coil and igniter. 
1. Turn ignition switch to ON. 
2, Check that there is battery voltage at ignition 
coil positive (+) terminal. 
| OK 
CHECK RESISTANCE OF IGNITON COIL | Replace the ignition coil. 
(See page IG-6) BAD 
Resistance (-10 — +40°C (14 — 104°F)): 
Primary 0.3 -—060 | 
Secondary 9 — 15 kQ 
| OK 
CHECK RESISTANCE OF SIGNAL Replace the distributor housing | 
GENERATOR (PICKUP COIL} [BAD | assembly. 
(See page IG-7) 
Resistance (“10 — + 40°C (14 — 104°F)): 
GI-G — 125 — 1900 
G2-—-G — 126 ~- 1900 
NE—G — 155 ~ 2400 
fo 
CHECK AIR GAP OF DISTRIBUTOR »| Replace the distributor housing 
(See page IG-7) BAD | assembly. 
Air gap: 0.2 — 0.4mm (0.008 — 0.016 in.) | 
i‘ 
CHECK IGT SIGNAL FROMECU = |[. _»| Check wiring between ECU, distributor 
(See pages 49. 65, 81 or 97) BAD | and igniter, only then try another ECU. 


me) 


IGNITION SYSTEM — On-Vehicle Inspection 1G-3 


PO3671 


Ohmmeter 


EE 


1G1244 


INSPECTION OF HIGH-TENSION CORDS 


a; 


REMOVE INTERCOOLER 
(See steps 5,6 on page TC-74) 


DISCONNECT HIGH-TENSION CORDS FROM SPARK 
PLUGS 


Disconnect the high-tension cords at the rubber boot. DO 
NOT pull on the cords. 


NOTICE: Pulling on or bending the cords may damage 
the conductor inside. 


DISCONNECT HIGH-TENSION CORD FROM IGNITION 
col 


REMOVE DISTRIBUTOR CAP WITHOUT DISCONNECT- 
ING HIGH-TENSION CORDS 


INSPECT HIGH-TENSION CORD RESISTANCE 


Using an ohmmeter, measure the resistance without dis- 
connecting the distributor cap. 


Maximum resistance: 25 k{ per cord 


{f the resistance is greater than maximum, check the ter- 
minals. If necessary, replace the high-tension cord and/or 
distributor cap. 


REINSTALL DISTRIBUTOR CAP 
RECONNECT HIGH-TENSION CORD TO IGNITION COIL 
RECONNECT HIGH-TENSION CORDS TO SPARK PLUGS 


REINSTALL iNTERCOOLER 
(See steps 12,13 on page TC-21) 


1G-4 IGNITION SYSTEM — On-Vehicle inspection 


INSPECTION OF SPARK PLUGS 
(Platinum Tipped Type) 
NOTICE: 
® Never use a wire brush for cleaning. 
® Never attempt to adjust gap on used plug. : 
® Spark plugs should be replaced every 60,000 miles 
a (700,000 km} : 


1. REMOVE INTERCOOLER 
(See steps 4 to 6 on page TC-12,73) 


2. DISCONNECT HIGH-TENSION CORDS FRON SPARK 
PLUGS 


3. INSPECT ELECTRODE 


Using a megger (insulation resistance meter), measure 
the insulation resistance. 


Standard insulation resistance: More than 10 MQ 
If less than 10 MQ, proceed to step 4. 


Ground HINT: H a megger is not available, the following simple 
a method of inspection provides fairy accurate results. 


IGO147 


[Simple method] 

® Quickly race the engine to 4,000 rpm five times. 
® Using SST, remove the spark plug. 

SST 09155-16100 


1G1332 


® Visually inspect the spark plugs. 

if the electrode is dry ... Okay 

lf the electrode is wet .. . Proceed to step 5 
4. REMOVE SPARK PLUGS 

Using SST, remove the spark plug. 

SST 09155-16100 


IGo14g 


5. VISUALLY INSPECT SPARK PLUGS 
Check the spark plug for thread or insulator damage. 
If abnormal, replace the plug. 


Recommended spark plugs: 
ND PK2OR8 : 
NGK BKRGEEPS 


IGNITION SYSTEM ~-- On-Vehicle Inspection 1G-5 


feed 
10317 1Got 


51 / 


6. 


1G01S2 


1G 1332 


10. 


INSPECT ELECTRODE GAP 

Maximum electrode gap: 1.0 mm (0.39 in.) 

If the gap is greater than maximum, replace the plug. 
Correct electrode gap of new plug: 0.8 mm (0.031 in.) 


lf adjusting the gap of a new plug, bend only the base of 
the ground electrode, do not touch the tip. 


CLEAN SPARK PLUGS 


if the electrode has traces of wet carbon, allow it to dry 
and then clean with a spark plug cleaner. 


Ajr pressure: Below 588 kPa {6 kgf/cm”, 85 psi! 
Duration: 20 seconds or less 


HINT: If there are traces of oil, remove it with gasoline 
before using the spark plug cleaner. 


INSTALL SPARK PLUGS 

Using SST, install and torque the spark plug. 
SST 09155-16100 

Torque: 18 N-m (180 kgf-cm, 13 ft-ibf) 


RECONNECT HIGH-TENSION CORDS TO SPARK PLUGS 


REINSTALL INTERCCOLER 
(See steps 12,13 on page TC-20} 


IGNITION SYSTEM — On-Vehicle Inspection 


Ligt150 


High-Tension 
Terminal 


INSPECTION OF IGNITION COIL 


1. 
2. 


DISCONNECT IGNITION COIL CONNECTOR 
DISCONNECT HIGH-TENSION CORD 


INSPECT PRIMARY COIL RESISTANCE 


Using an ohmmeter, measure the resistance between 
positive (+) and negative pat terminals. 


Primary coil resistance: 
0.3 — 0.6 Q at -10 — +40°C (14 — 104°F) 


If the resistance is not as specified, replace the ignition 
coil. 


INSPECT SECONDARY COIL RESISTANCE 


Using an ohmmeter, measure the resistance between 
positive (+) and high-tension terminals. 


Secondary coil resistance: 
9— 15 kD at-10 — +40°C (14 — 104°F) 


If the resistance is not as specified, replace the ignition 
coil. 


RECONNECT HIGH-TENSION CORD 
RECONNECT IGNITION COM. CONNECTOR 


IGNITION SYSTEM — On-Vehicle Inspection 1G-7 


NE Pickup 


Feeler Gauge 
'G1329 


Gi and G2 Pickup 


iG1331 


INSPECTION OF DISTRIBUTOR 


1. 


2, 


8. 


DISCONNECT DISTRIBUTOR CONNECTOR 
REMOVE DISTRIBUTOR CAP 
REMOVE ROTOR 


INSPECT AIR GAP 

Using SST (G1 and G2 pickup) and a feeler gauge (NE 
pickup), measure the air gap between the signal rotor and 
pickup coil projection. 

SST 09240-00020 for G1 and G2 pickup 

Air gap: 0.2 ~ 0.4mm (0.008 — 0.076 in.} 

lf the-air gap is not as specified, replace the distributor 
housing assembly, 


INSPECT SIGNAL GENERATOR (PICKUP COIL) RESIS- 
TANCE 


Using an ohmmeter, measure the resistance between ter- 
minals. 


Pickup coil resistance (-10 ~— +40°C (14 — 104°F)} 
GitoG CO 125 ~— 1800 
G2ZtcG © 125 — 1900 
NEtoG © 155 ~ 2400 


If the resistance is not as specified, replace the distribu- 
tor housing assembly. 


REINSTALL ROTOR 
REINSTALL DISTRIBUTOR CAP 
RECONNECT DISTRIBUTOR CONNECTOR 


IGNITER 
(See procedure Spark Test on page 1G-2) 
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A-2 SERVICE SPECIFICATIONS — Engine Mechanical 


ENGINE MECHANICAL 


Specifications 


Engine tune-up Drive belt 


Deflection (Alternator) 


wi AIC New belt 9— 11mm 0.35 — 0.43 in. 
Used belt | 13 — 16mm 0.51 ~ 0.63 in, | 
wio A/C New belt 11 — 14mm 0.43 — 0.55 in. 
Used belt 12 - 18mm 0.47 ~ 0.71 in. 
Tension (Alternator) (Reference) 
w/ AIC New belt 70 — 80 kg 
Used belt 30 — 45kg 
: wio A/C New belt 47 — 72 kg 
Used belt | 36 ~ 52kg 
Engine coolant capacity {w/ Heater) 6.0 liters 6.3 US gts 5.3 Imp.qts 


Engine oil capacity 
Drain and refilt wi/ Oil filter change 3.9 liters 4.1 US qts 3.4 Imp.qts 
w/o Oil filter change 3.6 liters 3.8 US qts 3.2 Imp.qts 


Dry fill 4,3 liters 4.5 US qts 3.8 Imp.qts 
Engine oil AP! grade SD, SE or better 
Battery specific gravity 1.25 — 1.27 
(when fully charged at 20°C (68°F}) 
High-tension cord resistance Limit 25 kQ per cord 
Spark plug 
Conventional type 
Type ND K20R-U 
NGK BKRGEVA 
Air gap 0.8 mm 0,031 in. 
Platinum tipped type (Reference) 
Type ND | PK20R8 
NGK BKRG6EP8 
Air gap 0.8 mm 0.031 in. 
Valve clearance Intake 0.15 ~— 0.25 mm 0.006 — 0.010 in. 
Exhaust 0.28 — 0.38 mm 0.011 — 0.015 in. 
Ignition timing 10° BTDC @ idle | 
(w/ Terminals TE1 and E1 connecied) 
Firing order 7-3-4-2 
Idle speed 800 + 50 rpm 
ideCO8780—S w/iTWC | 0 — 0.5% 
concentration w/o TWC 1.0 + 0.5% 
| intake at Idle speed 60 kPa (450 mmHg, 17.7 in.Hg) 


manifold 
vacuum 
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A-3 


Specifications (Cont'd) 


Compression 


i 


at 250 rpm STD 


| 1,128 kPa (11.5 kgf/cm?, 164 psi) or more 


PIEeUre Limit 883 kPa (9.0 kgf/cm”, 128 psi) 
| Difference of pressure between each | 98 kPa (1.0 kgf/cm, 14 psi) or less 
' eylinder i 
Timing belt Protrusion 8.5 —~ 9.5mm 0.335 — 0.374 in. 
tensioner 
Cylinder head Warpage Cylinder block side Limit 0.20 mm 0.0079 in. 
Intake manifold side Limit 0.20 mm 0.0079 in. 
Exhaust manifold side 
Limit 0.30 mm 0.0118 in. 
Valve seat Refacing angle 30°, 45°, 75° 
Contacting angie 45° 
Contacting width 1.0 — 1.4mm 0.039 — 0.055 in. 


"8.000 —~ 6.018 mm 


Valve guide Inside diameter 0.2362 — 0.2369 in. 
bushing Outside diameter (for repair part) 
sTD 41.030 — 11.041 mm 0.4343 ~~ 0.4347 in. 
O/S 0.05 11.080 — 11.091 mm 0.4362 — 0.4367 in. 
Valve Valve overall length STD Intake 100.50 mm ~ 3.9567 in. 
Exhaust $9.55 mm 3.9193 in. 
Limit intake 99.80 mm 3.9291 in. 
Exhaust 98.85 mm 3.8917 in. 
Valve face angle 44,5° 
Stem diameter Intake 5.960 ~— 5.975 mm 0.2346 — 0.2352 in. 
Exhaust 5.955 — 5.970 mm 0.2344 — 0.2350 in. 
Stem oil clearance STD intake 0.025 ~ 0,058 mm 0.0010 — 0.0023 in. 
Exhaust 0.030 — 0.063 mm 0.0012 -: 0.0025 in. 
Limit intake 0.08 mm 0.0031 in. 
Exhaust 0.10 mm 0.0039 in. 
Margin thickness STD 0.8 — 1.2mm 0.031 — 0.047 in. 
Limit 0.5 mm 0.020 in. 
Valve spring Squareness = Limit 2.0 mm 0.079 in. 
Free length 44.43 mm 1.7492 in. 
installed tension at 34.4 mm (1.354 in.) | 201 — 236N 
(20.5 — 24.1 kg, 45.2 — 53.1 Ib) 
Valve lifter Lifter diameter 27.975 — 27.985 mm 1.1014 — 1.1018 in. 
Lifter bore diameter 28.000 — 28.021 mm 1.1024 — 1.1032 in. 
Oil clearance STD 0.015 — 0.046 mm 0.0006 — 0.0018 in. 
Limit 0,07 mm 0.0028 in. 
Manifold Warpage Limit 0.20 mm 0.0079 in. 
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SERVICE SPECIFICATIONS ~— Engine Mechanical 


Specifications (Cont'd) 


Camshaft ' Thrust clearance STD 0.120 — 0.240 in. 0.0047 — 0.0094 in. 
Limit 0.30 mm 0.0118 in. 
Journal oil clearance STD 0.025 — 0.062 mm 0.0010 ~ 0.0024 in. 
Limit 0.08 mm 0.0031 in. 
2 Journal diameter 26.959 — 26.975 mm 1,0614 — 1.0620 in. 
Circle runout Limit 0.06 mm 0.0024 in. | 
Cam lobe height STD 41.010 — 41.110 mm 1.6146 — 1.6185 in. 
Limit 39.90 mm 1.5709 in. 
| T-VIS valve | Warpage Limit 0.20 mm 0.0079 in. 
Cylinder block Cylinder head surface Limit rt “0.05 mm 0.0020 in. 
warpage 
Cylinder bore diameter 
STD Mark 1 86.000 —- 86.010 mm 3.3858 —~ 3.3862 in. 
Mark 2 86.010 — 86.020mm 3.3862 — 3.3866 in. 
Mark 3 86.020 — 86.030 mm 3.3866 — 3.3870 in. 
| Limit 86.23 mm , 3.3949 in, 
Piston and T pieron diameter Mark 1 85.920 — 85.930 mm 3.3827 — 3.3831 in. 
piston ting Mark 2 85.930 — 85.940 mm 3.3831 — 3.3838 in. 
Mark 3 | 85.940 — 85.950 mm 3.3835 — 3.3839 in. 
Piston oi! clearance 
STD 0.070 — 0.080 mm 0.0028 — 0.0035 in. 
Limit | 0.110 mm 0.0043 in. 
Piston ring groove clearance No.1 0.040 — 0.080 mm 0.0016 — 0.00371 in. 
0.2 | 0.030 — 0.070 mm 0.0012 — 0.0028 in. 
Piston ring end gap 
STD w/ TWC No.1 0.330 — 0.550 mm 0.0130 — 0.0217 in. 
0.2 0.450 — 0.670 mm 0.0177 — 0.0264 in. 
Oil 0.200 — 0.600 mm 0.0079 — 0.0236 in. 
w/o TWC 0.1 0.330 — 0.550 mm 0.0130 —~ 0.0217 in. 
0.2 0.200 -~ 0.420 mm 0.0073 — 0.01665 in. 
i Oi 0.300 — 1.000 mm 0.0118 — 0.0394 in. 
Limit w/ TWC 0.1 0.85 mm 0.03365 in. 
jo.2 0.97 mm 0.0382 in. 
Oil 0.90 mm 0.0354 in. 
wio TWC 0.1 0.85 mm 0.0335 in. 
No.2 0.72 mm 0.0283 in. 
Oil 1.30 mm 0.0512 in. 
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Specifications (Cont'd) 


Connecting rod 


STD 


Limit 


Thrust clearance 


Connecting red bearing center wall 
thickness 


STD Mark 1 
Mark 2 
Mark 3° 
Connecting rod oi! clearance 
STD STD 
UIs 
Limit 
Rod bending = Limit per 100 mm (3.94 in.) 
Rod twist Limit per 100 mm (3,94 in.) 


Bushing inside diameter 
Piston pin diameter z 
sTD 


0.160 — 0.312 mm 
0.35 mm 


1.484 — 1.488 mm 
1,488 — 1.492 mm 
1.492 — 1,496 mm 


0.024 — 0.055 mm 
0.023 — 0.069 mm 
0.08 mm 

0.05 mm 

0.15 mm 

22.005 — 22.017 mm 
21.997 — 22.009 mm 


0.0063.— 0.0123 in. 


0.35 in. 


0.0584 — 0.0586 in. 
0.0586 — 0.0587 in. 
0.0587 — 0.0589 in. 


0.0009 — 0.0022 in. 
0.0009 — 0.0027 in. 


0.0031 in. 
0.0020 in. 
0.0059 in. 


0.8663 — 0.8668 in. 
0.8660 — 0.8665 in. 


Crank pin taper and out-of-round 


Piston pin oil clearance 0.005 — 0.011 mm 0.0002 — 0.0004 in. 
Limit 0.05 mm 0.0020 in. 
Crankshaft Thrust clearance STD 0.020 — 0.220 mm 0.0008 — 0.0087 in. 
Limit 0.30 mm 0.0118 in. 
Thrust washer thickness STD 2.440 — 2.490 mm 0.0861 — 0.0980 in. 
Main journal oil clearance 
STD No.3 STD 0.025 — 0.044 mm 0.0010 — 0.0017 in. 
U/S 0.25 0.021 — 0.061 mm 0.0008 — 0.0024 in. 
Others 0,015 — 0.034 mm 0.0006 — 0.0013 in. 
U/S 0.25 0.029 — 0.069 mm 0.0011 — 0.0027 in. 
f Limit 0.08 mm 0.00371 in. 
Main journal diameter STD 54.988 — 55.003 mm 2.1653 — 2.1655 in. 
u/s 54.745 — 54.755 mm 2.1553 — 2.1557 in. 
Main bearing center wall thickness 
STD No.3 Mark 1 1,992 — 1,995 mm 0.0784 — 0.0785 in. 
I ark 2 1,995 — 1.998 mm 0.0785 — 0.0787 in. 
ark 3 1.998 — 2.001 mm 0.0787 — 0.0788 in. 
Mark 4 2.001 — 2.004 mm 0.0788 — 0.0789 in. 
Mark 5 2.004 — 2.007 mm 0.0789 — 0.0790 in. 
STD Others ark 1 1,997 — 2.000 mm 0.0786 -- 0.0787 in. 
ark 2 2,000 — 2.003 mm 0.0787 — 0.0789 in. 
Mark 3 2.003 ~— 2.006 mm 0.0789 — 0.0790 in. 
{ ark 4 2,006 — 2.003 mm 0.0780 — 0.0791 in. 
Mark 5 2.008 — 2.012 mm 0.0791 — 0.0792 in. 
Crank pin diameter STD 47.985 — 48.000 mm = 1.8892 — 1.8898 in. 
U/S 47.745 — 47.755 mm 1.8797 — 1.8801 in. 
Circle runout Limit 0.06 mm 0.0024 in. 
Main journal taper and out-of round 
Limit 0.02 mm 0.0008 in. 
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Torque Specifications 


Part tightened Nem kgf-om ft-lbf 
Oil pump pulley x Oi! pump drive shaft 35 355 26 
No.2 idler pulley x Cylinder block 43 440 32 
No.1 idler pulley bracket x Cylinder head 43 440 32 
Crankshaft pulley x Crankshaft 108 1,100 80 
Camshaft timing pulley x Camshaft 59 600 43 
For SST 44 420 30 
Timing belt tensioner x Cylinder head 21 210 15 
RH engine mounting bracket x Cylinder block ; 52 530 38 
Cylinder head x Cylinder block Ist 49 500 36 
2nd Turn 90° 
Camshaft bearing cap x Cylinder head 19 190 14 
No.3 timing belt cover x Cylinder head 2.5 25 21 in lbF 
Cylinder head cover x Cylinder head 18 180 13 
RH rear engine hanger x Cylinder head 19 495 14 
intake manifold x Cylinder head 19 195 14 
Intake manifold stay « Intake manifold 25 260 19 
intake manifold stay x Cylinder block 25 260 19 
Water by-pass pipe x Water pump cover 7.8 80 69 in. dbf 
Water outlet x Cylinder head 39 400 29 
EGR valve x Intake manifold 19 196 14 
EGR pipe x Cylinder head 26 260 19 
LH engine hanger < Cylinder head 12 mm head bolt 13 130 9g 
14 mm head bolt 19 195 14 
Exhaust manifold x Cylinder head 52 530 38 
Catalytic converter x Turbine outlet elbow 29 300 22 
Catalytic converter stay x Catalytic converter 59 600 43 
0.1 alternator bracket x Cylinder head 39 400 29 
Alternator x No.1 alternator bracket 42 mm head bolt 19 195 14 
14 mm head bolt 52 530 38 
0.2 alternator bracket x No.1 alternator bracket 39 400 29 
No.2 alternator bracket x Turbine outlet elbow 43 440 32 
lain bearing cap x Cylinder block 59 600 43 
Connecting rod cap x Connecting rod 67 680 49 
Rear oil seal retainer x Cylinder block 9.3 95 82 in. Ibf 
nock sensor x Cylinder head 44 450 33 
PS pump bracket x Cylinder block 43 440 32 
Rear end plate x Cylinder block 9.3 95 82 in. dbf 
Flywheel x Crankshaft 108 1,100 80 
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TURBOCHARGER SYSTEM 


Specifications 


Turbocharger Turbocharging pressure 


Impeiler wheel axial! play 

Impeller wheel radial play 

Intercooler filler cap opening pressure 
STD 


Limit 


intercooler water pump amperage 


53 — 81 kPa 


0.13 mm (0.0051 in.) or less 
0.18 mm (0.0071 in.) or less 


74 — 103 kPa 


59 kPa (0.6 kgf/cm’, 85 psi) 
1.5-21A 


(0.54 — 0.83 kgf/cm’, 7.8 — 11.8 psi) 


(0.75 ~ 1.05 kgficm?, 10.7 — 14.9 psi) 


Torque Specifications 


Part tightened Nem kgf-cm ft-lbf 
Turbine outlet elbow x Turbocharger 64 650 47 
Side bearing housing plate x Turbocharger 11 420 9 
Turbo water pipe x Turbocharger VW 120 9 
Turbocharger x Exhaust manifold 64 650 47 
Oil pipe x Turbocharger 7 175 13 
Oil pipe « Cylinder block (Union bolt) 51 525 38 
Turbocharger stay x Turbocharger 69 705 51 
Turbocharger stay x Cylinder block 59 600 43 
Oxygen sensor x Turbine outiet elbow 44 450 33 


Injection volume 
Difference between each cylinder 


101 — 114 cc {6.2 — 7.0 cu in.) per 15 sec. 
5 ce (0.3 cu in.) or less 


A-8 SERVICE SPECIFICATIONS — EFI System 

EFI SYSTEM 

Specifications 
Fuel pressure Fuel pressure at No vacuum 226 — 265 kPa 
regulator (2.3 — 2.7 kgf/cm”, 33 — 38 psi) 
Cold start . _—_ Resistance 2-49 
injector _Fuelleakage _____| One drop or less per minute _ 
Injector | Resistance 2—40 , 


Fuel leakage 


One drop or less per minute — 


pressure VSV 


Throttle body ~~ T "Throttle body fully closed angle 6° 
Throttle Clearance between : : 
at Between terminals Resistance 
position sensor | ___Stop screw and lever _ 
omm Oin. VTA — E2 0.2 — 0.8kQ 
0.50 mm 0.020 in. IDOL — E2 2.3 kQ or less 
0.70 mm 0.028 in. IDL — E2 Infinity 
Throttle valve fully opened position VTA — E2 3.3 — 10 ka 
_ vec — E2 3 — 7kQ 
ISC valve Resistance +B — RSC or RSO 19.3 ~— 22.3.0 
Cold start Resistance STA — STJ below 10°C (50°F) | 30 — 502 ~ 
injector time above 25°C (77°F) | 70 — 900 ‘ 
switch Ne ns STA — Ground _ ee _{ 30 ~ 9090 a __| 
Air flow meter | Resistance VS — E2 200 — 600 Q 
(Measuring plate fully closed) 
20 — 1,000 2 
(Measuring plate fully open) 
Ve — E2 200 — 4009 
FC — E1 Infinity 
iMeasuring plate fully closed) 
Zero 
(Others) 
THA —E2 at — 20°C (-4°F} 10 — 20kQ 
at O°C (32°F) 4—7kQ 
at 20°C (68°F) 2—- 3k 
at 40°C (104°F) 0.9 — 1.3 kQ 
ee 2 at 60°C [140°F) | 0.4 ~ 0.7 KO _ 
Fuel pump Resistance Approx. 0.73 Q | 
resistor See neEen EEE _ _ 
Solenoid Resistance +B — No.10, No.20, No.30 or 4—69 
resistor No.40 
Water temp. Resistance at —20°C (—4°F} 10 ~ 20 kQ 
sensor at O°C (32°F) 4—~- 7k 
at 20°C (68°F) 2—-7ka 
at 40°C (104°F) 0.9 ~ 1.3 kQ 
at 60°C (140°F) 0.4 — 0.7 kQ 
at 80°C (176°F) = | O2-O04kQ = 
Oxygen sensor | Heater coil resistance _ 5.1 — 6.309 — 
T-VIS VSV | Resistance 33 — 399 
| EGR VSV Resistance _ [33 — 399 
Turbocharging Resistance 24 — 300 


Fuel cut rom 


2,000 rpm 
1,600 rpm 


Fuel cut rpm 
Fuel return rpm 


wi Vehicle speed 0 km/h and coolant temp. 80°C (176°F) 
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Specifications (Cont'd) 


ECU (cont'd) Resistance 
L Terminals Condition STD resistance (Q) 
DS Throttle valve open Infinity 
Throttle valve fully closed 2,300 or less 
Throitie vaive fully open —. =. “3,500 ~~ 410,000 
VTA — E2 ~ a i 
Throttle valve fully closed 200 — 800 
VC—-E2 | = _ 200 ~ 400 
Veuses Measuring plate fully closed 200 — 600 
Measuring plate fully open *20 ~ 1,200 
THA —E2 | intake air temp. 20°C (68°F) __ 2,000 — 3,000 
THW—E2 | Coolant temp. 80°C (176°F) 200-400 | 
e —-G © | Cold 125 — 190 
G2 
NE—G © | Cold a L455 240 
= an Zs 19.3 ~ 22.3 
Torque Specifications 
Part tightened Nem kgf-cm ft-lbf 
| Fuel line Union bolt type 29 300 22 
Flare nut type 38 385 28 
Fuel pump x Fuel tank 2.9 30 26 in. lbt 
Fuel inlet pipe x Fuel tank 2.9 30 26 in. Ibf 
Cold start injector x Intake manifold (Air intake chamber) 5.9 60 52 in.-Ibf 
Cold start injector pipe x Cold start injector 18 180 13 
Cold start injector pipe « Delivery pipe 18 180 13 
Fuel pressure regulator x Delivery pipe 29 300 22 
Delivery pipe x Cylinder head 19 195 44 
Fuel inlet hose x Delivery pipe | 23 300 22 
Throttle body x Intake manifold (Air intake chamber) i 19 195 14 | 
Air connector stay x Throttle body | 19 195 14 | 
Air connector stay x Cylinder head 7.8 80 69 in. IbF | 
Air connector x Throttle body 19 195 14 
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Specifications (Cont’d) 


ECU HINT: 
* Perform all voltage and resistance measurements with the ECU connected. 
° Verity that the battery voltage is 11 V or above with the ignition switch is ON. noes 4 os 
Voltage ~e et 
Terminals Condition I STD voltage (V) | 
+B ; 
+B1 —E1 iG SW ON oe 10— 14 
BATT — E1 oa 10 — 14 
IDL — E2 Throttle valve open 4—6 
Throttle valve fully closed 0.1 — 1.0 
VTA — E2 a 
Throttle valve open 4—5 
iG SW ON rn fp 
VC — E2 _ 4—6 
Measuring plate fully closed 3.7 — 4.3 
Measuring plate fully open 0.2 — 0.5 
VS — £2 22 ne ne a 
Idling 2.3 — 3.8 
3,000 rpm 1.0 — 2.0 
No.1 
No.2 EO1 
No.3 7 £02 IG SW ON 10 ~ 14 
No.4 
THA — E2 | Intake air termp. 20°C (68°F) 1-3 
i iG SW ON a 
L THW — E2 Coolant temp. 80°C (176 °F) 0.1 — 1.0 
STA — E1 Cranking 6— 14 
IGT — £1 Cranking or idling 0.7 — 1.0 
ae — Et IG SW ON | Engine ECU connectors disconnected 8-— 14 
W — FI No trouble CHECK" engine warning light off) and 10-14 
engine running 
PIM — E2 IG SW ON 2.5 - 4.5 
*TAC1 — E1 Air conditioning ON 8-14 
‘ iG SW ON Throttle valve fully closed 2,0 or less 
*“TMIS — E1 cua 
Throttle valve open 10~ 14 
x idling 2.0 or less 
*“TMIS — E14 — —| 
4,200 rpm or more 10 - 14 
Check connector T — E1 not connected 10 — 14 
T— £1 IG SW ON = 
Check connector T — E1 connected 1 or less 
WIN — £1 iG SW ON o-3 
idling (More than 30 second) Oo-3 
INT = ET (=== ee 
idling > Throttle valve open 10 ~— 14 
*'w/ A/C *?w/ Regular Unleaded Gasoline *5w/ Premium Unleaded Gasoline 


SERVICE SPECIFICATIONS — Cooling System, Lubrication System A-T4 
COOLING SYSTEM 
Specitications 
Engine coolant capacity See page A-2 
Radiator cap Relief valve opening pressure STD 73.5 — 103 kPa 
| (0.75 — 1.05 kgf/cm”, 10.8 — 14.9 psi) 
Limit 59 kPa 0.6 kgf/cm? 8.5 psi 
Thermostat Vaive opening temperature 80 — 84°C 176 — 183°F 
Vaive lift at 95°C (203°F) i 8 mm (0.31 in.) or more 
Torque Specifications 
Part tightened Nem kgf-cm ftdlbt 
Engine coolant x Drain plug 13 130 9 
Water pump x Water pump cover 9.3 95 82 in. lbt 
Water pump x Cylinder block 9.3 95 82 in. Ibf 
Water by-pass pipe x Water pump 9.3 95 82 in.-lbf 
Water inlet x Water pump 8.8 90 78 in.-lbf 
LUBRICATION SYSTEM 
Specifications 
Engine oil capacity See page A-2 


Oil pump 


at idling 
at 3,000 rpm 


29 kPa (0.3 kgf/cm’, 4.3 psi) or more 
245 ~— 490 kPa 
(2.5 — 5.0 kgf/em’, 36 — 71 psi) 


~ STD 


1 Oil nozzle x Cylinder block 


Body clearance 0.10 — 0.16 mm 0.0039 — 0.0063 in. 
; Limit 0.20 mm 0.0079 in. 
Tip clearance STD 0.04 — 0.16 mm 0.0016 — 0.0063 in. 
Limit 0.20 mm 90.0079 in. 
Torque Specifications 
Part tightened Nem kgf-em ft-lbf 
Engine oil drain plug . 25 250 —_ 18 ~ 
Oil pump body cover x Oil pump body 8.8 30 78 in. -tbf 
Oi] pump x Cylinder block 7.8 80 69 in. -Ibf 
Oil strainer x Cylinder block 5.4 55 48 in.-ibf 
Oil strainer x Oil pump 5.4 55 48 in.-ibf 
Oil pan x Cylinder block 5.4 55 48 in. -Ibt 
Oil pan « Oi! pump | 5.4 55 A8 in.-Ibf 
Stiffener plate x Cylinder block | 37 380 27 
Oil cooler x Oil cooler bracket 78 800 58 
Oil cooler bracket x Cylinder block | 7.8 80 69 in.-tof 
| 9.1 93 81 in.-lbt 
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IGNITION SYSTEM 


No-load characteristic Current 
| rpm 
Brush length STD 
Limit 

Commutator 

Outer diameter STD 
Limit 
Undercut depth STD 
Limit 
Circle runout Limit 
Spring installed load STD 


Firing order t-3-4-—2 
1 Spark plug — See page A-2 
High-tension Resistance SS 25 ka per cord. 
cord 
Ignition coil Primary coil resistance 0.3 - 0.62 
“ Secondary coil resistance 9.0 — 18.0 kQ 
| Distributor Ait gap 0.2 — 0.4mm “0.008 —- 0.016in. | 
Signal generator {pickup coil) resistance 
GitoG © 125 ~ 1902 
G2t0G G 125 ~ 1900 
NEtoG © 155 — 2400 
STARTING SYSTEM 
Starter | Rated voltage and output power 12V 1.0 kW 


90 A or less at 11.5 V 
3,000 rpm or more 
13.5 mm : 


8.5 mm 


| 30mm 


29mm 
0.6 mm 
0.2 mm 
0.05 mm 
17 ~~ 24N 


(1.79 — 2.41 kg, 3.9 ~ 5.3 Ib) 


0.531 in. 
0.335 in. 


1.18 in. 
1.14 in. 
0.024 in. 
0.008 in. 
0.0020 in. 


CHARGING SYSTEM 


Drive belt tension See page A-2 
Battery specific gravity When fully charged at 20°C (68°F) 1.25 — 1.27 
Alternator ~ ‘Rated output ~_— 12V — 70 A 

Rotor coil resistance 2.8 — 3.00 

Slip ring diameter STD 14.2 — 14.4 mm 0.559 — 0.567 in. 
Limit 12.8mm 0.504 in. 

| Brush exposed length STD 10.5 mm 0.4173 in. 

Limit 1.5mm 0.059 in. 
Alternator - |‘ Regulating voltage at 25°C (77°F) 13.9 —15.1V 
regulator (IC) at 118°C (239°F) 13.5 — 14.3V 
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STANDARD BOLT 
TORQUE SPECIFICATIONS 
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STANDARD BOLT TORQUE SPECIFICATIONS 


STANDARD BOLT TORQUE SPECIFICATIONS 


HOW TO DETERMINE BOLT STRENGTH 


ess Mark Ciass | Mark Class 
_— 
Hexagon 4— AT Stud boit | 
head bolt Re 5T | 
i Bolt 6~— 6T | 
; head No. 7 77 ee No mark 
B— . 8T 
| 
9— ST | 4T 
10— 10T | 
1— viT 
i : 
O No mark 4T 
Hexagon 
flange bolt 
w/ washer Novmats ah _ Grooved 
hexagon bolt 
6T 
i Hexagon 
head bolt Two 
protruding 5T 
lines 
Hexagon 
flange bolt Ge Two | 
protruding 6T Welded bolt 
w/ washer fines 
hexagon boit 
Hexagon 
head bolt Three 
protruding 7 
lines 4T 
( 
Hexagon 
head bolt va Four 
ie j «| protruding 8T 


C 


lines 


STANDARD BOLT TORQUE SPECIFICATIONS B-3 
SPECIFIED TORQUE FOR STANDARD BOLTS 
a Specified torque 
Diameter Pitch 
Class pie ie Bae : Hexagon head bolt Hexagon flange bolt 
Nem _kgfcom fe-ibf Nem kgf-cm ft-lbf 

6 1 5 55 48 in.-Ibf 6 60 52 in. -Ibf 
8 1.25 12.5 130 9 14 145 10 
ae 10 1.25 26 260 19 29 290 21 
12 1.25 47 480 35 53 540 39 
14 1.5 i 74 760 55 84 850 61 
16 15 | 118 1,150 83 - - - 

6 at 6.5 65 56 in. bf 7.5 75 65 in. -lbf 
8 1.25 16.5 160 12 17.5 175 13 
a 10 1.25 32 330 24 36 360 26 
12 ' 1.25 59 600 43 65 670 48 
14 1.5 ot 930 67 100 1,050 76 
16 1.5 140 1,400 101 re = = 

6 1 8 80 69 in. -IbF 9 90 78 in.-Ibf 
8 1.25 19 195 14 21 210 15 
st 10 1.25 39 400 29 44 440 32 
12 1.25 74 730 53 80 810 59 
14 1.5: 110 4,100 80 425 1,250 30 
16 1.5 i 170 1,750 427 = ae _ 
6 j 10.5 110 8 12 120 9 
8 .25 25 260 19 28 290 21 
oe 10 1.25 52 530 38 58 590 43 
12 25 95 970 70 105 1,050 76 
14 1.5 145 1,500 108 165 1,700 123 
16 5 230 2,300 166 _ _ - 
8 25 29 300 22 33 330 24 
8T 10 25 61 620 45 68 690 50 
2 1.25 110 1,100 80 120 1,250 90 
8 725. 34 340 25 37 380 27 
oT ie) .25 70 710 51 78 790 57 
12 .25 125 1,300 94 140 1,450 105 
8 .25 38 390 28 42 430 31 
10T ie) .25 | 78 800 58 88 890 64 
12 125 140 1,460 405 155 1,600 116 
8 .26 42 430 31 47 480 35 
1iT ie) 1.25 87 890 64 97 990 72 
12 1.25 155 1,600 116 175 1,800 130 
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C-2 - SST AND SSM — SST (Special Service Toois), SSM (Special Service Materials) 


SST (SPECIAL SERVICE TOOLS) 


Section 


Bart Name EMITC] FL|LULIG|STICH Note 


Part No. : 
Mustration \ | 
, ray 
<a | : 
GQ 89155-16100 | Spark Plug Wrench @ 
| 


<y 99216-00020 | Belt Tension Gauge | @ 


Belt Tension Gauge | @ 


as2ie-030 | Cer, 


Vaive Clearance e i | 


09248-85020 Adjust Too! Set | 


Di is Check 
09843-18020 Wing ® 


Turbocharger e i 
Pressure Gauge i 


09992-00241 


SSM (SPECIAL SERVICE MATERIALS) 


Part Name Part No. Sec. Use etc. 


Seal packing or equivalent | 08826-00080 EM Cylinder head cover 
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